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(54) METHOD FOR AMPLIFYING NUCLEIC ACID SEQUENCE 


(57)Abstract: 





PROBLEM TO BE SOLVED: To provide an easy and efficient method for the amplification of a 
nucleic sequence by the DNA synthetic reaction in the presence of an oligonucleotide primer 
and provide a method for the production of a large amount of amplified DNA fragments for the 
mass-supply of amplified DNA fragments. 

SOLUTION: The invention relates to an easy and efficient method for the amplification of a 
nucleic acid sequence by the DNA synthesis reaction in the presence of a chimera 
oligonucleotide primer, a method for supplying a large amount of amplified DNA fragments, an 
efficient amplification method for nucleic acid sequence comprising a combination of the nucleic 
acid sequence amplification method of the present invention with other amplification method, a 
method for the detection of nucleic acid sequence for the detection and determination of 
viruses, bacteria, fungi and yeasts and a method for the real-time detection of the amplified 
DNA fragments obtained by the method of the present invention. 
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(57) [gift] 

A^msmoms^m&aD n a *§*!»?>}-©;*:&«*& 

©fc»© D N A if UK Jt© *«Sji2f -5 C 
4. 

k M-^tt^-r #s . *^Hj©g^i5?ij©f i«t& m t m 

■j-ou*. mm. *tr. gett£*©sffiiMj©tft 
m ^s©/ci*©^^ie?ij©^aj*a, **98©*»-c 

» 6 ft/c D N A mm V T JU # 4 ATtfctHT 



(2) 

1 

[«fflFlll$<Z>ffEB] 

KfB*fl&4>& < t 6 1 IS®^7 ^-y-iDNA^'J 
^ U * ? F *}=fc E>' 'J * * U * ?• F £^ST 5 * ^ 
7 5 A -7 - © 3 • 3 ' ttm\mt%m Zti ; 10 

( b ) ( a ) xsrff ^ v-# 

SIIO U f Utf * K-SWSRfi^i > F* * UT- fe* 
■CttBrT 4Xg ; to <tO* ( c ) ( b ) Xflf f#e>ft5 ^ 

7 -y v - wmmm k ^ n ?l»i© ^ 5 -y -7 - 
C!**js2 ] (b)igi(c) i.m&mmmaxm 

ffiWt£'ptj: <thl mm<Dy'~> A v— iDNA^ 
— fe'JC J; 0 Mil Urte^tctBfflfi^^ ^7 -Y 

5=- F », x > F 3? V \y T - 42* CC J; &^ftf©/cat>«:|£:/ 7 
^-7-©3' *^X«3' *S«clBa§*i; 30 

( b ) ( a ) xm-emt>tiz>r.mmm<Dy7 a vh* 

ft&l© # 9 1 F^gPfi^rx > F * ? UT-42 

r-^K-TSXfl ; 

(c) (b) Xg-Cff 6n S^-Y ^-{#filjW^$r£ 

nfc-*i^(^©7•7-^'v-g|5^©3• mm. 
j^ffitt^w -r s d n a * y ^ =7 - -tf jc j: o xmmmm 
Mtemmffimzim u-cii®^^iTox?ir* b 
*snfc^7^-7-{#sii^o-*im^j (b) x 

flKSaffJfflSn^Xfi ; 

( d ) ( c ) xmx'nhtL&wmistcmskmzmmt u 40 

r ( a ) Igtffiffl 3 ftfc «J§& 64>& < 

lffi©77^?-iDNA*'U^ ^--fc^CiOMil 

or, ^aicctsi«w^^7 w v-fflsii^r^-rsx 

fl; CCVm (a) XfMt?<affl$n/c^-5-Yv-<t«^ 

•e. f r ^*->y*^^u^5 1 F*5d:y :i ;^5?^u^-^ f 

S + ^ ? y :J 2 £ U ? F 5 ^ v - -> 
B)T©fc^t>^c|g7•^^'v-©3 , ^SX«3' JfcSKiKtlB 

so 
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( e ) ( d ) XfI^#6ft£-#II&B!©:/5 -C ^-f# 
SII©y tf * i> U*?- F^riH$&£x> F* i> UT--te* 
-C^lKt-SXfl ; fcitX 

( f ) ( e ) Xfl-Cff 77 -Y 

gJ^i^^W-r £ D N A# »J A 7 — b'tc J; TilM^tB 

n^stitcy^ a ( e > 

XfICcSSWil3n.SXfI ; t*w®Lt-t 

[f**^ 5 ] mm&fe&zmr z> 1 m<o d n a ^ y ^ 

-fe'^lBstDNA3i<M7-^ feiOV>'^;V^ 

[if 3^31 7 ] x> F5?^ U7-«x> K >JjK5?^1/ 
[ft*ii8 3 x> F yW^l/7-WRNa s e H 

[ti^i o ] x^7t'j^^i/t^F77^v- 

*I9*3B 1 -9 cD^m^ 1 3lffi«©«»IB 
M^JR-T-SWIWR^ccatUiAfc ( a - s ) y #5? ^ u 

[»«ai2] ny^>, y>we*sj:tfh y^^e 

38R 3 n 4 ««Jfl6»*«W-r i«flB?R*r^» 3 ft 6 C 
i^#®4T4rt*Ji 1-11 ©t^rft* 1 ^siatgcoM 

T v (a)«!tftsm f ? **^y#5i^U*3 i F 

3»;>E iRSS^tt%wrsDNA^yy^-< ^ 



(3) 

3 

L, Igy tf * 2> F#SX> F * ur--fe*ic i5« 
»f©fc^s!>^cig7•7^•7-<D3• 3fc4SKtt3' *iSffl«:i3 

*5<fcc>' (b) SfESW**flEf-S©«:3i5»tt«fnB. KJ£ 

js^«j*-f H-rsxa. mt§ci?:# 
^i-rsSKie?ij©iiifi^ffio io 

[ig*JI14) KjCfi^WSrWC-f:/*:*^- FT 

s. 

[»*JH 16] D N A* 'J y 7 — fef*s> Afliffifi*© 
DNAsFy ^ v— fe* I ©i> M^-Jl/X *r 20 

70t-t7 -f 7Xft*©5' —3' X^rV^^UT- 
-b'^flB s t DNAtf'jy 7— fef. *$<fcD^3MU;* * 
;UFt-^-^^XS5S©5' —3' i+VJii'Ur-t'^ 

DNA^y^5-H2t?*-5W*^i 3-i 5©i,»-rn*> 

1 JlfB«g©«IE^J©ttifI^S 0 

[fi*ri 17] x> ^ 1/7— fe'i ! x > F ? 

ur-42-e*si**ra 13-16 ©u-rn#> i SfEts© 
«Kie?«j©ififi*So 

[If*il8] x>F'J*'^U7-«Nase 30 
H-Cfe^!i*lHl 7 BB»©«M35U©*f «#8c. 
[|f*>119] 3* -fls*?- F^-rv- 

jfi^L//c2^S«±©'JjK^^b3j-^ K*^*r* 

ct*«F»f*-*»3js!i 3~i 8©^fn^i jstetg 

ft«*i-r-5»«31 13-19 ©i,vrh#> 1 J1IE*©K 

[f»*12 1 ] ^^^'J^i'l/^^F^-f?- 40 

M^T?rKltM^Cg#m/c (a-S) y#**U 
F**Wl/"Ct»*Ci*««4-r-5»*«2 0fe«g 

I i»*il 22] r y ~» , 'j >mfe*j«fc o* h y e. 
££#S!l£-rSlil*IBl 3-2 1 ©t>m*» 1 stats© 

eares^©*****. 

[ m&g 23] mm t K ieffli**— 3W» $ fcttn#« 

©DNA-C*€.f*^l— 2 2©(,^-rn^l^ta*8©^ 50 
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MEjy©**«#ffi. 

[fS*Jf2 4] »SSii&4Zl2|s«BDNA*— *«DN 

a tc-r iiosk uss s n -s c i ^ r a 

2 3iB«B©eEMi®>J©i«**ffi. 

JCEtCfcotTff 6h/cc DNA-C*Sff*II2 3£fc«2 

4 9g wp&ise?t|©J*e#&, 

"CcDNA ttm? ZJMOX&lCgmS ti5 C £ 
£-*-*»*« 2 5Ktt©«ttSf>J©i««*ffi. 

[sa*« 2 7 ] a»<g^sj«ffl -r y =fd t 

52 6iB*©«»M>*iMtt£ffi. 
[11*512 8 ] mffi.WS.fcm-? 5 A 
•dXVV** F7'-7^-7--C*SW*JI2 6£fc«2 7 
K»©8!ffiE*l©«iH#S;. 

[ 9**3! 2 9 ] £9 2¥0 « £ 0 T j£$£¥lf SftrStt* W 
T -5 D N A # y ^ 7 - -bf SrffifflT £ C £ *^£ "T £ ft 
*Jf 2 6 - 2 8 t>r*l*> 1 3WaR©«affi3ai©«iB# 

& 

[ n *s 3 o ] mmm& t mmcmmi^w&m 
is&t-hK mMmmmmn. £ m&t&im t * mt z 1 a 
© d n a # y ^ 5 - -fe* ic * *) mm s n a c £ 1 1 

S«*392 6-2 9 ©l»-rn*» 1 ffl!B«£©$KI2?'J©ii 

[f»*«3 1 ] DNA^yy^-iz'A^ X 
f7dt-%7 ^ ^XS3fc©5' —3' x + v^^UT 
-t'^IBstDNA^'^?-^ 4>U<», 
^ T^Jb Fry- 2/ ^^S*©5' -»3' x + yjt^U7 
-^iBca DNA#'J> 
irs»*fl!2 8 ieiS©^IB^J©lfifs77 ffi„ 

[ 1**31 3 2 ] Ml k¥SId©^M tftSRNA 
tilHSKT , ififI3nft:RNAt?*Sif*^2 5-3 1 13 
tK©^Kie?iJ©ifitIy7ffio 

[fS^JB 3 3] R N A %^M£ Lfc«IW»iHSJttc «fc 
■5Jf«RNAWf>}-*^fiS-r4XS©atC||ji3tiiC4 
-T S«*S 3 2 fEig©^^12?iJ©iii|ii73i*„ 

[ M*J9 3 4 ] « . K9*ttM ^fA 

(TAS ; transcription-based amplification syste 
m) ffi, UmMM (3 SR ; self-sustained sequence r 
eplication) ffi, NASBA (nucleic acid sequence- 
based amplification) TMA (transcription-med 
iated amplification) iS^-St-^iQ /3 U7"y77--fe*ffi 
©(,>-rn*i«fc0SlR3n-5C£*m£T-5ii*^3 2 
-3 3f3tt©«EMffi5>J©itf«*ffi. 

[lf*JI 3 5 ] »S4 ttSSBf3&»Ki»»*15)»{c J: -o 
Tf#6ttfcDNA-r&-5si*JI2 3$fcW2 4fElS©^ 

i?iE^"J©tiUi^S„ 

[ ll*Ji 36] DNA^ifil /k^lWt fflSJSBJc J; 
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S»*DNAK>4-*^jar*xa©a«:SOI3ti4Ci 

(PCR ; polymerase chain reaction) y -if 
illtSlS (LCR ; lipase chain reaction) ffi, SD 
A (strand displacement amplification) W^<D^^tl 
0 «tJ? 3 ft 4 C £ *«r« £ T SB»*I 3 6 IBigCDK 

4i»*i3 2-37 t^fh* 1 38istt(o«iirani<D«K 

[8**B3 9 ] 7>^77^-^diIl7'^ 

4 C £ £ T 4 8**1 3 8 SB«8©«l(fflB^J©i»iH* 

So 

[B»*«4 0 ] g**B 1-39 1 lifBigCD^ 

F77^7^or, irttl'V'RXZXs** F£ y 
^7btf F^Ml, Si'J^^l/^^FW 

[|**H4 1 ] »RL/yt2KSeU:Oy^^u*^ 

f 4i»*B4 oia«co*^'5*y ^ u^-^ 

[f»«314 2 ] 1 «±CD{!8f$ y ^ * F 
T4fil*Ji3 8*fctt4 lfB«t©*^^*y=f5?^U* 

f F77^7- 

[1**14 3] igt'J^^UtfKilt, y#* 

F3 y >^(z>afi[0[>y ym^cife^Lx^&m 

WR^*««H^K:«*»*fc <a-S) y#X*Utf 
* F ^ff 4 C £ £ T 4 11*314 2 f Bi£<D^ ^ 

[|**S4 4 ] f**S 1-3 9 OH-rti3&> 1 mm<D 

[i**i4 s ] »*b 1-39 1 sEas© 
[is*® 4 6 ] m&m 1-39 <Di>-ftift i mim<D 

«WBWO*«#jS«:«ffl3ti4*^ FW^t, ^7 
^y?n fcJ&IKOc tol>T , SRSBISJStc btfSDNA 

[!**B4 7 ] DNA#'J ^7- tfte<fctf/*fc«x 
>F^^l/7-«ft««C i*W»4f*l»*BI4 

[f**S4 8 ] ^^4r-^StiteJBJ«fCfel»T: : 
(a) ««BBStt*WT*DNA#yy5— ; (b) 
x> F* * ; &CM c ) IIgJ&5J£JBMfKffi£ 
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[ m#g 4 9 ] n*g 4 4 sa»©iRfflfeffite**tr 4 

D N A # y ^ "7 — to <fc OV * ft: «f**S 4 5 IB WSO x 

> F**U7— ff*Jil-3 9t>m^lJg 
Batt<0««iSW©i«iH*ffiCCffiffl3nS+y ho 

[1**95 0 ] DNA^^7-t'iUt^iIfi* 
ODNA^yy^- fefl <Z>#Uy ^®r>i\ a=f;ux X 
f7n^^7^7Xfi*05' -»3' i + 
-^»BstDNAs}<y^7^ fc±i>v^;^ 
10 ^;bFft7^xi*©5' — 3' x*y#*U7— £ 

jc«b c a DNA#y^7— tf3&>eas»*»6aiRsn 

SDNA^y^-5— K**W-rS»*3I4 7-4 9^*T 

1 mm&>* v f q 

[19*55 1] x> F5?^U7-t*iltRNa s e 
H*$*T 41**14 7-4 9 1 JlfB«5<D* 7 

h. 

[i**95 2 ] mi*<Dm&)imztkm?z>tc&><Dji 

ffitiot, ( a ) f**l 1-39 IB«ScD^^iB?rj(Dti 
«^cc J: 0«Wt*BltitiH-r*XS ; to<fco' ( b ) 
20 ( a ) ia«: J: 0»(IJhfcSfiWlt*UT4ll ; 

[ n*g 5 3 ] fltsettBfc & 4 j: 5 ttrarcKs 3 n 
fc 2 a*ua±©«*«irc«Bii sn/cu^^ut^ f 

(RNA) ^n-^ccioritJBSnfcSWaEK**^ 
f4 C £ £^£lT4fj!*I5 2fBtt©SME^J<D«a 

[ f * *g 5 4 ] i»*3H 5 3 9Bt&0%BtG79 

30 [»*B 5 5 ] »*3B 5 2^WJ5 3 nm<D&W®m 
oM. ffl^ri ocffi ffl Sft4x>F-**U7--fc?. 
[ IS*S 5 6 ] 1**9 5 2S/ctt5 3 iBttOttKra 
©«(H*i£(cffflSn5*5» Fr*^t, ^^4r-^S 
n^Stctoi^r. i*«ftSl£«:*jtf 4D N A# y ^ ^ 

[ 1**1 5 7 ] DNA^y^7-ifM07J/dix 

> FJ«^ur-«***rsc4*w«4r4i»*«5 

6IBtSO+ 7 Fo 
40 [f**3B5 8 ] ^ytr~is2tltcmm&Cte^X : 
( a ) *B«8HSttS:W-r 4 D NA#»J^7-if; 

(b) x> F^^UT— if ; 

(c) «a»JgjSffla««*$tfCi€:«F«4'r4S9* 

[|**B5 9 ] fi^X15 4BB*®«Wft?Stt*W-rS 
D N A # y ^ -5 ~t?to <fc tf/* /c»i**38 5 5 fBtgcOx 
>F**U7— 1**^5 6-5 8 ^Tn^l 

arccia«©*9 h D 

[l**18 0] DNA^yy7^iLr7vilS* 
50 CDDNA#'J y ^ --if I CD^U^fKK\ a'^X X 



f TP 7 ■{ 7*E&3fc©5 ' -»3" l+y^l'UT 

— fe^tlB s tDNA^'J^7-b*, fccfcO'^*^^ 

B c a D N A U ^ 5 — 6 S8f A> 6> jS!R 5 n 
5DNA^^7- tf*$*-r-5iS*IR5 7~5 9^"T 

*i*>iJ«iB$£©*? k 

in#me l ] x>F*£UT-~ ^iURNas e 

H*2Frr3»3Rgi5 7-5 9t»-rn36»i«sa»«o* » 
K 

c imm 6 2 ] ®m*mT£.(Dmm.m\ 3 -i*fc«M 

-39 §Btt©eEBBB5U©lf «fc 0 B£4br^»tt 

M*«MBT JIS ; te«t f>\ ( b ) ( a ) XgTijWS 5 

Iff ; «rfid-riC4*»«ir*«M*Bfje©««Jc 

©»»&»« b . fi#±©ef3£©««ccB8»j § -a-r @je 

[W*3B6 4 ] W5RIB6 2 $ /c«6 3I2*g©«|g£B>T 

«!3tiyfc««f*ff3£©ffl««:«[5>J3-a-fc«B(@5e{btt. 
[ 1*389 6 5 ] -#tt©«H**«irf5£©«««:aBni 5 tf 

©SK^Bif«©«l«ccS?>j s ttr Bjeffc ?nTi^ct 

#m<t f 4«*3B8 5 ffitt©«»*0f3£©«««:S0>J 3 

4«BH#B*»s-r -sis ; ( b ) m&am&moR 
6 4-66 ^-rtifr i -mm^wmmmtm^m^ a 

411 ; fcctO'. ( c ) 4mB£4lft4>©fflR&'W ^ 

y y^xufcK«Ks«4*©«w«»**u-r*xa ; 
t, ( a ) mmt & 4«at«K^K©«tts^jK:^se9 

< t h 1 ««© 77^fv-iDNA* - 'J 

giH&^rrsxn •. cctt^-zv-Bft^v"; 

#2 i; u * ^ F *J J: V U *" x * U * * F 4 * > 

Usf-^ FK, x> F* ^UT--lrtcJ:^,^JS)f(7)/c66tcR 

( b ) ( a ) ISr»6n4Zl*««B(©^7 v-ftfi 
SII© y ?U*f F^WflC*x> F»#U7-* 
-C^WT 5Ig : fcitf ( c ) ( b ) Xg-Cf#k*i£ 7" 
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#©3' ^fficfc'J. laftffitt^WtSDNA^^? 

znsxm ; *S£rsc£*»ater$«M©«itar 
a. 

(a) tt££tt&&lft&tt^©i^i&0K:3gttttCfl 
*»i5:'J>4<4t>lffll©^5-fv-iDNAiP l ^5 

10 £-£f&f£XfI; CCt877-f?-Bmi"J^ 
5=- F«. i> F*£ Ur-HfKiSWBfcOfcSMCft^ 

-f-?-©3' *4SX«3' ^ffiffiijtcseg^n ; 
( b ) ( a ) I8-C ft 6*14 r^fflSM©^^ A v-f* 
SIS© 'J * * F^WSMi^x > F ?i-U7-fe' 

( c ) ( b ) X*rcf#6*i-5 7*7 -Y v -MtfiifMff 3 
*ifc-*IH«©-7'7Wv-g|5^CD3' *4SJ:»J. IKS 
20 }^£tt?:^-r 4 D N A # y jt =7 - HztC J: r> X ItS^Ctfti 

4JWc7'7-/ v-f*S«*$tfZ^*:a«K*J ( b ) X 
®fcWg*iJffl3*iSXg; 

(d ) ( c ) xm-cwbti^mmbtcmmm^mmt l 

X (a) Igt?flBffl3*ifc^-f^-<t«Stt*^tt< 
<hfe l@©7"7'('v-<tDNA^y^7-42tcj:0iiail 

g; CC-CgE <a) Igfiffljn/t^^-iBS 

30 -C. f^^+^y ^ Ffc«tO*y i>\s*?- F 

^M-f4^7*yP5!fl/*f F77-{V-t*o 

S3*i; 

( e ) ( d ) XgrftkftS-^lg&K©^ ^ v-ffl 
g$«© 'J ^5? ^ F^frSPftfcx > F 5? ^ U T- -if 

( f ) ( e ) IST» 6 *i 4 . 7"7-fv- f#SH*^»f 
3*ifc-*M^©7-7'( , -?-a}^©3' SSiO, II 
40 a^ffitt^W-T -5 D N AjJ< y >f 5 — fefcc J: o rftMtcfl 
«B«ja«iliS?>J%fflift ox ms&Z'ir *> ifir* o r . 

3 *i/c -y^y A v - {*fi«B*#tf - sWBSBJjOI ( e ) 
Ill(CSS*iJffl3*iSXg ; 4fi^TSCi«»tiT 

im?m 7 o i «»*3»ca(c«ji-rsfc*©^t-c* 
f 3 y >«t. t«B^r£tt*wr s d na#';>7 — fe*. 

50 OTJS&gl-^SrPIS-rSXfl ; C C-Cig^^ -f v- 
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»y#**u**F#x>F**u7-H«c 

BKcEBStifc*-*^* y rs* * utf?- F77^v-r 
$>*) : te«fctf (b) SX6S»*^S-r5©fc?iS»ai^ 

wis HOsa^**^>**^- htsm s^-rs 

(b) (a) Tfrztiitmmtft&mkiwmomM 

4 D N A # y ^5 - J: D «S Ur ttftSCcf B4f ft& 
^^vH*fii8*^J5frrsx« ; cc-es^^v- 
ttf^+^ytf^Utf* F*s£&V#Z2U*?- F* 

r. 8c;?K3?^u*^Ftt % x> f**u7— tf«cj:s 

(c) (b) xg-c?# 6ni»r*igss<D77>f 
ssg<D y # * * u * * F^rana *x>F5?^ur-i2 

(d) (c) XgrSftns^^^vHfrftMbWWBfrS 
n^cX^:iI^oy^-Yv^gR^CD3 , 3fcSJ:0, »■ 
fHr£ft£ S D N A # y ^ 5 - -tfCC J: o T HMtcfgli 

wa«Bffl^j*»»i/t:«aBft*ff 5xa ; £S#ir£ 

( a ) fta o ct 9 1 ts^jt$tHm««nwtisit; 

(b) (a) Tf#64T,/c»S!iJttS«»*»3Ktt©ttS 

ti^+^y^^^u^-^ Ktectcfy^^u*?' f* 

g'J^^Ut^K^ x> F* *U7 — iftCcfc* 

Essn ; 

(c) (b) xgr»e>n*r^c««BhD^-rv-f# 

SilO y * * F*WBMa*x > F * # 1/7- iz 

rttKraxa ; 

(d) (c) xg-cwens^^-f^-fflfifibasfiiWrs 

»?stt*^rr 4 d n a # y ^ ^ — t^cc j; o r mmictsm 
Wtt^K^J*^ur«a»*fir9XSr*or, s 
s$n/c77^7^f*gii^r$iiw ( C ) x 
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SCcWflEWfflSh*X«; 

( e ) ( d ) Xart#6ft£jffl5tLfcg&l«£$|M4 h 

x (b) igrtffi $ n/c7 7 -7 - i «i^c ^» < 

g;cccg(b) if-cftfflShfc^-fv-ittg 

r\ f 5 **^y^5?^u*^FfcJ:^y^^^u+7 c - F 
£^?rr£^ ^ y^^i/^r^ f^ -Y v-r&o 
io t\ WJtfzfl'*?* F^^U7-^cj:S^ 
K(Dfr&&t|£:/^ v~cd3' ^SX«3' SagflWtcE 
; 

(f) (e) X«T»6h*Il*«««<0^-fv— f» 
fi$R©y sK^Utf* F*WaJffi*x> F**U7~tf 
TEJBrTSxa ; fccfctf 

^n/cX^:^I^^^^^v^^CD3 , 3*3HJ;*K II 
S3SSritt4#r5D N A # y ^ ^ — «: «fc ^ m^tffl 

20 s n/c ^ -y v - f#fi«*$tfr*ffltsn3&s < f ) 

XgtcSffi*iJfflSn*Xg ; ttt*T5C4*W«4-r 

[If #17 3 ] «MBW*i(Wi-J-Sfc»<D*ffir*-3 
r % ( a ) JfMB L J: 5 4 T *E^J£^ tf ©EBl£«BP»« 

(b) (a) r»e»nfc«ss<!:tts«M, T^^+^y^ 

Z*\s**F3V>Wl* 0HWHS14*WT*DNA#y 
^ — fe\ M<it>lia07 , 7Yv- l fcJ:^^ 

30 — ^ts^ursi£S^»*»«-r4xa ; ccrR7* 

T^^^^y^^u^-^F^jct^y^^^u 

tf*F**^U iy^^utf F^x>F^^U7 

3* *JSnmccE«snfc*y7*y=f5?^u*^ f^^ 

^v^r^^ ; *$J:V (c) JS/£®BJ«r^*r-5cr)«:^ 
40 *«SfS*s, TAS& 3SR& NASBAfe TM 

Am. QgUT'y^-m PCRri, lcrs, sd 
Affile «c*»«fcoajRsnsc 4 swat-rsit^ 

te«»IW^^v-*lfe«Lrff*>nsC4*»«4-r 
50 &t 4*»»4-r*l»2WB7 5 IEtgCD^ItIB?iJC7)if ffg^ 



11 

C 3t«39 7 7 ] «IB?iJ£itiPI-r 6 tctb(Dim-V3b r, 
X . (a)^t « «««%HDRStCDttfil!^J(cKWn 
&Cfflffifl<Jtt4>fc < i & 1 «i©:7 - 5 -fv-iDNA*U 
^ 9 — -feftc «fc 0 MS L-rtt«@2(Cffil*W& ^"5 A v-# 

S$ft ; ( b ) ( a ) Igr»6ft4X#«&»©:77 
-fv-<WHi©y>K3»i»u** F£irawa*x> F** 
UT--te*-C$»T-f SIfl ; fccfcO' ( c ) ( b ) Igt?» 

6n^77-rv - {fn&wnmm $ ntc-mmmoy -> 

f3RI®WI£&. 

(a) gS^i&S^fcte^o&ai^JteilMWtelE 
ffiftfr^ft <ti> 1 ffl®©7'7 ^v-tDNA*^7 

fc^wsxs: cc-csS^-r v-ttf^+^y^s 

?=• F«SE7*-7^v-©3' Jf^isXteS' 3fcii8»Ci2B<* 

n ; 

( b ) ( a ) XS-C»6tiSZ^*««BI0^7 ^-f* 
M©'J^^l^t? F^TSI5<&£x> FS*U7~tf 

( c ) ( b ) xfirff 6ns ^-{fcftfflWMaWi $ 

JftrSteSrW T 5 DNA^'J^7- -fz (c J; o T gfSSKtBfci 

flfe3*ifc^ , ^-f^-#fi«*$tfX*««H36S (b) X 
fl«cWgfiJffl$tt£XfI ; 

( d ) ( c ) 3Mx-nhft&m&Licmkm.*&m.t l 

r (a) XflT-te/BSft/c^^-tteit&S^K 
££> lffl©-7 , 7Wv-iDNA^y^^--fe"tcJ;i5MS 

u x . s&$«cf ffliffjfc -7 -f#sm*^jsR-r s x 
fi ; c t -ete ( a ) x?ir-ffiffl jnfc^-fv-i «g 

^w-r-s+^^^-y =f* fi-*? F^-7-f 

-C. R'J^d'U*? 1 F«&^7-fv-©3' 
3' 33Sfi!Jtc£K3ti; 

( e ) ( d ) xmx-mhtizrJttmmvy? a v-{# 

S£I© 'J^JUt? F^3Bffi*x >F»fUT— 

(f) (e) XfM-Cf#6n£, ^9 -Y 7-ffiSM#WK 
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$n/c-^;$I^g^©7•7'('•7-sP5^■©3• m 
g&r§i££W-r 5dna#';^7- «ftc«fco xmm^n 

S43Wc77 ^-fl*tt*£tfX#tll1£B**i ( e ) 

7 9 ] «»iE5>J**ffl-r ifc«)©*ffir* o 
r. (a) l^iftSm m->'J^^l/tfH 
3 './>«. i*B»tfgtt*Wr4DNAsJ*y^5— te\ '}> 

io it iffis©7*7-rv-. is&xfWL-?'? 

~> y -ft* F*s J;o* y * u * ?■ f 
3' ^iij&cEB^ftft+^^yn^u*^ f^ 
#&nsra> siss^a* h-rsxs. 
20 [»*3B8o] «Mie5>ji&*ttri)teo©*ffi , r*o 

r . ( a ) mm £ fc £t&EM*»«H©«£lffiWK:3WW 
(ct!1iW)S^!5:< £fe lfflC^-fv-iDNA^'J 

#'5? I'w^-g 1 FteJrtfytf** utf?- F%$wo, tey 

#5? i-Usff F*^7"-7^v-©3 •*SX«3' ^ffi 

flpjccieasn. Ky #x t?\s*3- f 5? 

i7ur--fe'tcj:o-c^Sf3ns+^^^-y ^'^^b^-?- 

F^-5-r-=?-r*«3 ; (b) (a) X*ft?#P>ft£X$ 

30 mm&>7' : ? a v-fteHt© y ^ ^ F*«»tt 

?:x> F5C^UT— ^"CW»f-r-5Xg ; feiO* ( c) 

( b ) igtji ^^-fv- fflsii*5^i»f § n/c - 

*lft^©77^v-§p^©3' *ffi<fc0. I«g»r£14 

* #t s DNA#y^7-tfej:-j {c*a«wa« 

^© i T S«i?12?>J©iiiPi^ffi„ 
[lf*318 1 ] 'J>t£<±i>2mm<D-7 ; 7j-?-&&m 

( a ) ftKH&tt &^il««[^St©%SiB^jK:^lte(JK:ffi 
40 ffiW^^f < i 1 SSS©7*5 -f7-iDNA#y^7 

%>xm ; cc-ci*-7'^w'-y'-«7 :; ^-*->y#^ 

f U + 5=- F *J <£ £>* y ^< 5? 9 U * 5^ F * ^ W b . I£ y * ^5? 
i'U^-^ Ftfs&rT^-f v-©3 '^^gX^i3• 5R4fiH»J«: 
IB^sn, iSy^"^i'u^7 c F^WSPti:*5x>F^^u- 
r— fe'tcior^Wr^ns+^^^-y ^^w^ K7 - 

7^v-t*t) ; 

( b ) ( a ) xmx-nhnz-mmw.oy'v -< 
50 TiwK-r-Bxe ; 
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(c) (b) Ii-Cf#6n^^7^vH#fiWW3 

431ifc^7>f-7-f*fi«[**t?r*a««*s (b) X 
fl&c#g*TO3n£XfI; 

(d) (c) xfiTffen^iSMb/cM^ii^^MiL 
r (a) xarffifflstiyt^-f v-i»aas^< 

S: ccr-fg (a) XW-eimztitc?-? A k\Vtk 
IKB3' ^SSffJtcffiBSn, tty*K**U**F£« 

aw&#s:t> f* ^cccfcor«j»Tsna*^^* 

(e) <d) xeT»6ti*— *ll«BIO^-fv-ffl 

"CWWfTixg ; fc<fct>* 20 

(f) (e)HT»6h4, :/^vH*«ftWWK 

gf^tstt^ 5DNA#y^7-m-3 x mmtcm 

B£ 3 tifc 7* 4 * - f*fi«B**tf ^ *IR«E«l*s ( e ) 
XgfcfflSfUJBSttSXS; *S4tSCit»tit 

m>m 8 2 ] s«ia?tj***iT4fc»o*ffir ft o 

3<J>ffiL «M^tt*WTSDNA#y^5--i* 4> 30 

rjgjss^%S9»-r4Xfi ; c ctS7 7^v^«, 

SIM i & 4«»©*aiSWK:|IKffJ«:tBliW^ft 0 , ^ 

3 ' ^ffiiiij &c@e^ s n . «y^^i/*?F ^frswaa* 

x> F* ^ 1/7- ff«:<fcoT«J»rSn**^ V 
t>\s*7Y7'?J*?-X$>K> ; *5<fctf (b) JKj£*BJ* 

[if 8 3 ] «M<Dtt«KM*iaST & tc&XD-fim 
Xfo^X, -3 9*J«fcCX»3R3H7 1 -8 2^l> 

m** i ^fBmgo^ffico, SMie?'J*±ifPiT^xfi^s 

[0 0 0 1] 
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EW©*f*B*a*5<t zmfiwrcatm tiitm&o&to'fi 

[0 0 0 2 ] 

ae^-x^»©w!ffiic*5^t:DNA<D 
sossnr^-So #y y^— tfa«sicffi (p 

CRffi) *nB*HWft»4. 6 83, 1 9 

5-^ |f!4, 6 8 3, 2 0 2#Jb<fcCF*4, 80 0, 1 

t£< M/>X ^> ^^O^- (Trendsin B 

iotechnoloqy) »10«, 1 4 6-1 5 21 (1 99 
2) KB*©S^ffii*IE¥»3l^*tt^to*fca! 
gfPCRft (RT-PCRS) ±IB<D 
*S©5B^cJ:0, DNA^e>, fKJiRNA^a 

[0 0 0 3 ] Cft6©DNA^m gffJit^D 
N A $Wc£tf fg 3 i± £ /ttf> fcf * z:*ii»§a D N A 
(D-M^(Dmm (SHS) > -#IWSDNA^©7 , 7 
^v-CD7^-y>^\ 77>/7^6 CDtBfflil^ 

" h;i/PCR" ( rpcRffiAiiagU . rgg 

» wm mm\mm. S4ii, 4251- 

42 81 ( 1 9 9 6) ) tmitlZ. HSft<D3Xf-vZf 
[0 0 0 4 ] 26iC, SOffiiLrtt, 1 9 8 9¥6fll 

4 s 6c4>ga s ftfcRflraw wsa^ 320, 3 0 8 ^cte 

^Snri^y^-^iSIIJSJS (LCR ; liqase chain 
reaction) ftSUiPCR h 3 -;l/X ( PGR 

Protocols, Academic Press. Inc. ,1990) 2 4 5 —2 

5 2H«CKa3ftT^5R^«2/X?-A (TAS ; tr 
anscripti on-based amplification system) S£# 5 ^tf 

[ 0 0 0 5 ] fi£oT , JJaO^ffiCCttJEl^fflflDBHT, 

flBft*-v;Hf ^^7^6fflT5C(!:«Si^ 0 
*te, ISSJSB, 2»^3«©Bflafefrrtf5:5fc 

[0 0 0 6 1 -ccr, ±SBraH^*»*r^<^ffl5Ki« 

7-11471 8-^iClE»gCDlIM^Mii*I ( S D A ; st 
randdisplacement amplification) ffi, SS^M (3 S 



(9) 

15 

R ; self-sustained sequence replication) 

m^m^wz 65015 Q^^momwss^im^ 

(NAS BA ; nucleic acid sequence based amplific 
ation) TMA (transcription-mediated amplific 
ation) ffi. H*H«Flt»^*2 7 1 0 1 5 9#CClBtB 
(DQ/3 fefS, S^«:*ll#l*#-^m5, 8 2 

4. 5 1 7^ BIB&H^>7U9 FJ&9 9/0 9 2 1 
1-5§ V BHR4»B'*>7 U? FHI9 5/2 5 1 8 0-5f*§ 
HP&&&1SI9 9/4 90 8 mmiciEfflom* <D 

^SDAffiW6n^ 0 *i^f^5, 9 1 10 
6, 7 7 7#{CtJf fflttSr©* 'J ^ U*^ FOS 

[0 0 0 7] cn&(D9ilttlftitt4H£09 D 
NA*s«MiStl4», fi»R«* SDAffitt, DNA^'V 

^7-tfiiwai> f^ut-^^tsz^iscdb 20 
t\ ^iKsn/c-r^+^y^^u*^ F3 y>Bt w 

*.« a fit CD y >^©i«J!Bt^#lMtM^ ( S ) CCX& 
Ztltc (a-S) f t **^y#5«^U** F3 y >»* 
*Mte.mi<> to- *>7-?~cmifc& = frj: 

DNAKK"*^C±iacD^fpp?^ h\ ft: 

-s) rt+vy^^w F*«*ansyt«). Mi 

I* *«»©DNAWfit**ll»B3Rfi^ (RFLP ; 
restriction enzyme fraqment length polymorphism) 

mmc&u j: 5 ir sa^cc. KK>t^«iK«sRrw»f 

[0 0 0 8 ] a/c, *S«WF##»5 i 8 2 4, 5 1 7 
^SE*8©«&SDAffitt, RNAiDNA^e>*fiS3 

*J>& <<!:*> 3' 5KiB(cDNA7&s|2asnyt«B6«r£^ 40 

mv&Z> 0 S/c. IB^>7l/9h»9 9/0 9 2 
1 l#$cBE»<&3fcSS DAS«, 5' ^tH5K4fi*^G3 

h^9 5/2 5 1 8 0^fciE»W)3fe&SDA£fc£, 

fiH^l/? H99/490 8 l#OCffitt(D»ftS 
DAffitt, 4>tt< £fc2ffl<D:/^v~£4>&< <bfe 1 
MS<DflS tfir^V y ^Ut?F3 y 
•T^o — *S«Flt##»5. 9 1 6,7 7 50 
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*V3z#i>*?f ztc&ic, 3' aaaccutf 

K**t5«^v-SttiUtDNA4^ 

#&f£t*\ <f->:/u- httlWbU Zbtcy^J-?-* 

[0 0 0 9 ] ±K<OJ: 5ki^©#««BI»*«Stt*A: 
T\ *5oteSWCC»e>n/cDNA»fjt*3 6tCilfe?-X 

[0010] 

*y ^ U*?- K^-Y v-OffftT^cDNAMS 

WOWEfrffifttf D N A#««tt©*«^®fc»<Z> D 
NA««Kjt©3«C«l!tifi*ffi*««-r*C itC*4. 
[0 0 1 1 ] 

*S** y * * F# 3 ' 3 ' *SffliJ^ffi 

y#^^UT— tf, fcitfDNA#«J^7-'i20ffaT 

cca»4r*««©DNA*it«-r**ffi*jsau, a 

K^^-Y v-*ffll>5ttMBJU©J«l ( I CAN ; Isot 
hermally chimeric primer used amplification of nuc 
leic acid) ffi"C$>^ 0 

[0012] #»ji§<&gr i oymuts ««EW**»-r 

&tc#>(D-fiWX$>^X s (a) »SittS««*CCDtt 

7-f7-iDNA#M7 — tffc J: 5 M*Il/T_hfB#iM 
tc«»»tt^9-fv--fM«it^fiS-rsia: cert 
Yv-tift^^ y ? K*j<fc a* y * 

^ot, ccd y^^^u^^KB, ^ 

3 ' ^«ffJ(cSS $ n ; ( b ) ( a ) llt?ff 
6ti4zi*tt«EMO^^ A v-WSiSW y ^ U^^ 
K*ff»ti*x> FJ« * UT— tf-eWKf SIS ; 4d<J: 

cx ( c ) ( b ) x?Mr?#e>n^> a ^-wmm^m 
gf&?§tt * s d n a # y ^ ^ — fe'tc j: o xmmm 

[0 0 1 3] *j8W<D»2CD«Wtt. ^ft<ifc2ia 
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( a ) mm t U 5SM*SES«©&Bf£tfK:g!Kfcj«:ffl 
— fe'K J: rj MS UT±fa*Mte1f -Y v-ffcR 

^- >; £ U^- =f- F v'^y -fv-ffeot, CCD 'J stf* t> 
U*9- F tt. x > F 5? ^ U7- -te'tc £^$r©fcs?HC 7' 
^-Y"7-©3' 5f3SX«3' 3£i»CiB^3ft; 
(b) (a) I|ir'f#6nS-*ll^©-7 , 5-i'-v'-ffl 10 

Sfl©y u*?- F$W§l5fi ; &i> F»*u7-« 
( c ) ( b ) Il-e» 6n§^7-f -7 - {#fiiRas$»r S 
MMft S D N A # U y 5 — fe'fc: J: o TglM&cfflffi 

£3 n/c?? -y -7-{mm*-gtsr.mmm& < b ) x 

( d ) ( c ) XgTfc6*i*j»0)iaEi«i*»®± t, 

r (a) xfirffiffl3nfc^7^-7-i«afes^< 20 

£k lffl©:/7^v-£DNAtf y^-iztCiOMII 
Ur. Hft«(cffiiW&^? -Y v--{*fi§l£l=rJ3:T£X 
II; CCT (a) I8Tffiffl3nfc^7-fv-i(Jai5t 

af-+ ~> >J 47 9 F*5 d: £>* 'J ^ U * 9- F 

te'J i7 utf?- F«x> F* U7- te'fc J;5W»T© 
fci&tcR^ 3' ^iSX«3* ^SSWJKBBHS 
n ; 

(e) (d) 1M-CW hfth=3f.mW®<D-7 =7 30 
-C^K-r-SX^I ; feJctf 

( f ) ( e ) xfir*f# en S , 7" 7 -Y v-#^I«|f 
5n/•c-*$S^K©7•v-^ , v-g|5^3•©3• *iSJ:«3. if 

K&rStt^w-rsDN a* y * fe'tci -a-cnates 
n&$tittzf7jv~<mmz-gtsr.mmm& (e) 

XflUCSSfJfflSn^Xfl : mt^Ci?:#iiT 

[0014] #fPJ©S& 1 *j «fc tfl&2 ©#6BJ«. fit 40 
fr o r <b «fc < , ttcMmtftZ «BffiB?>ja* DNA Be?iJT- 
*ot*)j;k ^lte<ti>'^2©%BJ© (a) 

liOfKRNA^ililT. 3M$E^*iC J; Sii$K 
^KJSK «fc <j-#ll©c D NASSSHrSXigi^'C 

(cfct^r. ftMi^-SDNAt*— x*ii©^-rn 

fe*i»38K:ffl6ffl-C# S„ X*l« DNA #£f M £ & 
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[0015] XIB^tcte^r, ^>fv-*>i5©f#S 
fctlKg&ffittSrWTS D NA#'J^7 — fe'tc «t 5 ?rb*i 
5Ci?;faifS„ JP^. #fgH^C«*JgiS&*©D 
NA5jo;-rf-5--42*I ©^U>"?»r/t. ^-rt/X X7-7 
Of-t7^7Xifffl5' -»3' X^V3<#UT--tf 
^JiB s t DNAiH'J teJ:yA?;W 

Fft^Xftf©5' -»3' x + V*£UT--fef^Jl 
B c aDNAtfy^-Hz'^fc&^a^iStRSft-SD 
NA^yy-^-^Sfasccffiffl-c^s. Sfc* x>F5? 

^ UT--fe*«> X> F y#* f U7-i2W»Kffifflt 
!ft{t&B£-rS&©f tt£cl>#. flitfRNaseH 

[0016] *!6BJ©m3 ©^BJ«> «E»i25U4*«-r 

D f c©7-7^-v'-j;o^-rsf#sii*WK-r^x> f 

KfcffilKt** 13 . r 3h*-> y i» U3h? FfcctO* 'J 

* ^ U ^- 5 1 F 4Mb, y * ^ U FA«x > F 5? 

^UT--fe*{CJ;-SftJ»r©7i:*«:7'-7^v-©3' 

« 3 ' *B(IJiclg§tifc+y t- ^ y d"5? 9 9- FT- 

*d ; fcio* (b) m£mm*&m?z><DK.%fttm 

[0 0 17] XIB^SC^Kfct^r. iSi^^gi 
ie?iJiUrW. -MDNA, — *SSDNAK^tt3n 
7cX3)siI DNA. t rc« R N A ffi 6M?s^jSJt.(C J;-?T 

f# e> tire c d n a h a 4 $ «t <3 jiif? s n 5 eatK^** 

*^Kffiffl 3 nsissiitt^wr 5 d n a * >; y 7 
~fe\ x> M?i/7- t2tc«. xfa©m, i^2©#6 

[0018] *mn<r>m i ~»3 o«w«:ffiflBS tia ^ 

7-/7-B, t^7t'j3J!i'l/^? F7"7-fV--C* 

<0, m«, 7*7-{7-(D3' 5R«Rtt3' *«WJ«:^ 

ft < t i i- < k&ia ufc 2 mm&.±(o y 

5?^^^^ F*^±^urc«S ; &w-rs*^7^yn^i' 

U af ^ F 7' -5 -Y C i #T # S . 

[0019] S/c. *f6Bj©^ 1 ~l^3©^Bj{cffiffl§ 
*iS»M», «KfB«#ffiKJ:o-ca6a>D«>iB«3tt 

ASS, 3SRS, NASBAffi, TMAS, Qi8U7* 
y#~ fe'ffi. PCRffi, LCRS, SDAWJftt 

[0 02 0] s/c, xia^ii*aSfDtc*ju-ctt. 5 > 
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[0 02 1] *^CD*4<D|gBJ«, ±iecDHl -^3 

3SBXtt3* 5R«SWJ«:y#^^u*^ F#i5g3ftn>& 
Ci«S«i«. ^<H1» 10 

< teiS-^ Ltc2 «B«±© y # * * U * * K £^ * b , 
-e<D3' *»J:0DNA«O»fi*SnlIIBa*y5*y=f 

tfiRtfRNa s eH(DfPffltCj:0±fay^^^U^^ F 

t 0 0 2 2 ] **W©»5 ©»§Htt, ±iEHt 1 -03 <D 

TT£ 0 * 20 

[0 0 2 3 ] #»»©Sfl6<D3feWtt, «W8EM*«ffi-r 

Z>ttito<Dtt£v$> o r , *l^<z>3ft l - 3 ©»?3<d®K 

±©»#^rwsftfcy#**u**F (rna) 
[0024] j£%m<omi ommx. *^©»6©#6 

[0 02 5] *»W©*8 <0»MB. «M*SfS©«« 
L . ##SHj©£l 1 ~ 3 ©»?8©eMEW©«Mtt&ffi«: <fc 

2>o 40 
[0 02 6] *mW<Dm9 ©«9Jtt % «M«»f3£©«« 

[0 02 7] XmAOm 1 OCSMBtt. K*fW©*B<Jt!E 
»*tftWT4fc«>©#£6«:MU *I6W©*9©|BW© 
«EM*W3e©«««:«[5iJS •efc«MH^t«J*ttffl 0 . 
C©e»H^b«J±©3f3e©««tc«E5iJ3 titl®t$ 50 
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®4-rs. 

[002 8 ] *^©» 1 1 ©ISHJittgE&fc^tStcSiiit 
t4*St*^t, (a) «@[ittS«»*C©«K© 
JfiSi^JKflSftCctltiSffj&^ft < 4 h l as© ^5 -r 

-y v - « f * * ~> u * " * ^ u * ?• f *>• ct # * u * 

9*- F*^-r-5)*^ ^^'J f K^7-f -V--C 

GCiEgSft; (b) (a) JM-C'iWhtihr.mmm<D 

■7vj-?-wmn<D 'jtfzzis*?- F£pfr«<&*x> f 

5? * l/7-fe*TWt SIS ; & J=C>* ( c ) ( b ) Xfl 
NA* - ^7- -b'tc J: o TO® (Cffl?SW&«EMiEW&{* 
[002 9 ] *^HJ©® 1 2©|6B^«. < 4 6 2 « 

( a ) *§3 <t U hmm^c <D^m<Dm.mtm^mv.mi.c 
m&mtt'pts; < 4 & i ii©?7 ^-iDNA^M 

* U * * F *5«fc »; jJO* * U * * F ^-^WT s * ^ 
U^-^F«. x>F5?£>UT- "fe'fc J: -2)^W©fc©K 7' 

( b ) ( a ) xfi-cf# e>n z>—-&mm<D v^a 
mm<o<) ^5? * u^-^ F*#»ia*x> F* * i/7- 

■C«JBrf *XS ; 

( c ) ( b ) xsrtf 6n s -f? a -7-wmm'mi $ 

n/cr.*II^©7-7-i"7-g|5^-©3' *4SJ;0, IMS 

4stifc77-f ^-{#^a**tfz^waeM** ( b > x 

( d ) ( c ) xerf9e>n-5«!fllL/<:aBft«*»Si h 
X (a) IgT«fflSftfc^-f7-i(«45J)>4< 
44> 1807*7 -Yv-4DNAsJ<'J ^ ^--fe'tcj; 

57*7 >t v-BagsaottaaB^jtcimwccffliiBWttf 1 

U ^*p? d7 u^5=- F*J itf 'J d^"^ ^ U2l" 5 1 F^#W 
•r-5 + ^7^-U=i*^d7U^-5 1 F7'7'f-5'--C$)-3-C 1 S 
■J * :^ i> u ^- 5 1 F «x > f ^ f u T - -fe'K: J; ZtyWi<Dtc 

»K7 , 7-f7-©3' 5^ax»3' ^^Bijjciaasn ; 

( e ) ( d ) Ilrf#e.nS-*i«©7*7 v-{# 
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mm y #x v j- F*fifflwa* x > f 5? * u 7 — v 

( f ) ( e ) XflT-ff 6 ft & , 

mm s nfc77 -r ^-wmm^t^-mmm^ ( e ) 

XflttWSWfflSftSXfi ; Z^t&ttZW&tT 

[oo3o] ^wom i zvmmwm^XAitwm 10 

«Mtfeot, (a) i£§9£&£im 

* u * ? f 3 y >M. iKg&rStt £WT SDNA# 
y.*-5--fe\ 4>&< £<b l^o^-fv-, fe<ttfc 
©7-7i'V"J:t3^-r^#SII^K-rSx> F** 

ffiffl^-c* k> , f 1 *^^ #5? * utfT' Ffc«fccx y * z 

I'l/tf i&ytf^Utf ^F#x> F*d? 

^7-^zicJ:£^#$^©/c^^>K::/7^'v-©3• ^iSXte 
3 ' ^Sffl'JfclBgS ft/c=^ =j * y 3' 5? t> Ft?* 20 
<3 ; tecfctf (b) SfKSBJ^^K-rscDJc^&l^ia. 
StHtettS A hT -5 II, =k^ti>Ct 

i T S8M©Mii# Sic M T S . 
[0 03 1] *^Bj§©H 1 4©«W«K»E?«*i»il8-r 

( a ) fVMls «t 9 i -T 41S?»J**tf«EH%«M«M8JSJ£ 

( b ) ( a ) -r»6n*js®i & zmmz&im<Dm.m 

<!; D N A # y y -5 ~fe* K <fc *) j&iUt^KfflSWft 30 
tef^+i^y #'*:7 Utf?- FfcJ^y^* ^ v*?- F& 
r, Rysfrs^uaf-^ f«, x> f**ut— tffcj:* 

9ffi<D1tlt>lC&-75 A v-©3' SfiX»3' ^ffifflijOC 
IBgSft ; 

( c ) ( b ) XS-c»6*iSn*ffl[SM©^5 -f v-f# 
£!«© y * '5? 2 vir ?• F^WBBti* x > F * * U7 — fef 

vwmrzrM ; fc=to' 

(d) (c) Xg-Cf#6ti-5^7^v-#«IR*^*TS 40 
*T,fcX*««©7-7^v-g|5^©3' *KB 
3ftStt«r -5 D N A ^ 'J ^ -5 -HztC J; -5 T^StCffili 

[0032] imwom 1 5 (Dm&z'ptz <ti>2mm 

( a ) mm l>£ *> i * 4ffi^*tr#M£«!tf«iU5J£ 
(CfcoTtfiHU »M<h&£$K£II3M-r6Xfl ; 
(b) (a) -C»6ftfc»®£&S8!t&BSE«te>*S 50 
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^J{C^MWtctfflflKjJSr4>&< t 1 «Si©:/5^- 
£ DNA# 'J ^ 7— fe'icj; 0M1 L/T^£IMtctB*iffJ& 

te-jr**^ y £ Ffccfc^'y i> U*^ F£ 

t\ tSEUsK^^U*^ F«> x> F^^UT— ^K<fc5 
W»r©A:a)(CgE7*^-i'v-©3' ^4rffiX«3• *»J(C 

; 

( c ) ( b ) usrcn e. n -s -*wicd 5 -/ v-f# 

SM© y ^ U*5=- F^WSPfi^i > F 5? ^ U7-^ 

•c^w-r^xg ; 

( d ) ( c ) A v-ftfiffi*J«j»r3 

n/cn*«s^©V7'i'-7-gi5^©3' 5iasj;»). us 

*3tifc^7>fv-i#fifl![*^tfr2M(l«»*i (c) X 

( e ) ( d ) iirfteniffli Lfcs^$lt*sfst l 

-C (b) IlT«M3tifc^7-f7«-iBa&5i>iEt< 
i4> 18©7'5-l , V" < tDNA^y^5'--fe:'tcJ:0^II 

l-c. m.mmmmmuy^A-7-wm^^-t^T. 
e: cc-cs (b) iit?ifflstifcy7>f7-iai 

-C. ^^^y ;JO? ^ u^g=- FfcJ:C/yjK3?f U^5=- F 

^fm^7* i ;^i'ut? f^7^v--c*o 

t, K'JifDJi'l/tf Ktti>F)?^l/7-€tc<):5W 
Bf©fc»(CS*^-7^v-©3' *ffiX«3' ^SfffJtcie 

( f ) ( e ) jLM-cmiitiz-xmmmv)-?? a 

fill©y #5? f F^WSP{u?ri> F* ^ 1/7- fe* 

T?^W-r§xfi ; fcj;e>* 

( g ) ( f ) xn-ctten-s, -7=7 a -?~mmtifi ! qm 

§t^^-*§I^©y9-^-7-g|57>©3 , II 

a^rstt*w-r DNA^'y^7 -nftc z. -> xmmicm 

«^3n/fc^^-r-ff««*$tr-*IPieE»** (f ) 
xgtcsajpjfflsnsxg ; mtsci^iif 

[0 033] 1 6©*WBSSffiB5>J**9«-r 

sfc»®jfiat?*7t, (a) isinui^i-r-sia^ij* 

M*9«H-rSXe: (b) (a)-C»6tifc«SS<!:tt5S 

wr-5DNA^y^-7-H2*. 'j>t£<t'bimm<Dy7A 
* x > f ? ^ u r — & es£ L/ r ra^ri^^i *a«-r 

Xfi ; cccm^v^-tt, iPSittS«M©«SE 

mcmnmcmm^x-h k> . y ^ f 

fcJrO'y ^5?^ U*? F£$WU Ky#?:^U2f-^ F 
*5x> F^ UT — -fe'icj: •5^3ifr©/cit>tcl^7'5 A~?~~ 
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©3' 5fcas8Xtt3' 3S^«cffiB3ftfc*^9*y=fs 
i'U*?- F>'*v'i'-7--C , *0 : *J<fctf (c) SJSfi^* 
£l$r4©K3fc#ttBSIHI. Kl£»£«l*-f I'**'*- F 

[0 034] *:^BJ©^ 1 4~S)i 1 6©^|B(C*JC»r 

IfctCfc-atTiSttU »^^«:#f6ijl!©JSl~3©» 
W©^©fS3S£ft4««£OT7BI,>4. »1 4-1 6 
©#SEtcfiyB-r4R&»t*»*a&fttt. «M**«-r4ft: 10 
8t)©*ffir*nti»«:|®E»J6: < . TASS, 
3SRS, NASBAS. TMAfi, Q/3 U^'J #— 

PCRS, LCR&> SDAWJfflttS. 
[0 0 3 5] ±IBRM*S«Sie«:*Jl>-Ctt. 7> 

[0 03 6 ] xmiom i 7©*w««aiBj>j**t«-r 

©^E^JtcSSKWCCtiSiBtttt^&< £ 1 ffi&S©7'7 
v - £ D N A # 'J ^ 7 - -t?fc £ 0 L TI&ilgUcfB 

^ K*^WTS+^ 5* y =jj? 4> F ^5 -f -7--C 

xa: 3 • ^mmcmm § n ; ( b ) ( a ) *=> n 
sr$|Rfl©^7 -Y v-f*sis© £> u*-?- F£ 
WSPfii* i> F* V U7--tft*#J»rT£X*g ; *J<fcfc>* 
(c) (b) TMTtnhUh-J^-l-?— f*fi«3W«JBf3 30 

nfc^*i*^©7-^^v-g|j^©3' 3f3H«fc'j. iss 
[0037] ^mncom 1 8 omstt^tt < £ 2 as 

( a ) ^&tt£:|^£«^©%£ee$ltc£KftCCfl 
ffitt&4i>ft < £ 1 «ffl©7"^ -l" v- £ D N A# 'J ^5- 
— fe'tcj; »j«fflll/-rttt®K:tl*j|fitj&^ , 5 -f 40 

FfcJctfytf^U*?- Ffc^tf 

7- Ftt&^-f v-©3' ^4SX»3' ^PJCCffiSS 

n ; 

( b ) ( a ) ig-c» en 6 - *ffll«KO 4 v-f* 
T-^WT&Xfl ; 

( c ) ( b ) x*ref# 6ns7"7 -f -7-f*glK*iw»f3 
intc-m'mm<orf : y ^-7-m^o3- mm**), mm. 50 
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43n/c77-r v-f#gfi^tfx*is^i$*5 ( b ) x 
fifcSgfiJfflSn&Xg; 

( d ) ( c ) TM-cnhini>mm\y-rcm%m^mmt u 

X (a) ISrffiffl 3 nfc77 -f v - i tti-&5i!>% < 
£<£> llC^-fv-iDNA^ 1 ^^- fe'iC<fc»)MS 

S: CCti (a) I«t?fi8B 3 tifc^-f 

a 4 7-7 -r »KiMft©raffi?K£ntt«:f lit w 
r% T^+^ytf^u^Ffc^'ytf^u*? f 

■C. ^ytf^U^Ffct^^-^-CS' JfciSSXtt 
3' StaWPJtcEBStt: 

( e ) ( d ) JM^&htiZr.mm.WV>-75 A v-{* 

g$l© y 4? usj-g^ F^sm4*x> f* t> ur— 
-cwr&xii : 

( f ) ( e ) xsr»e>n*. 7-5 -f v-fflfiii*^»f 

3nfc-^IMSS©7'7-l'-7-gP73-©3' ^<fc<3. ffi 
B4Sn/c77 v-{#g«|j&^tJZl3WB|iKBWS ( e ) 

i:mcum.mm s n^xfi ; *s^-r * c £ 

[0 0 3 8 ] 1 9©ISHJ3tt1»lS?iJ£ifii>S-r 

^ ^ F 3 >J aaBft«tt**T SDN 
A#y^7--fz\ 4i>^c< £4> \mWDV ,; y fcj: 
C«fE^-fv-j:04fiW-4#*««:in»frSx> F5? 

Ti77 ^ mmt & 4««©«SlB9>Jfc^KW 

tctiiiflq-c* 0 . f^^ytf ^u^? F*j<to*y^ 

X^U^-^F^rSWL/. igy^'^^U^-^ F*5|g^-5 -{ 

v-©3' «x»3' ^ffliKcieasn/c+^^^-y 

^5? Z Y 77 t--c* 0 ; *J<fcO* ( b ) SjEEjg 

-F-r&xfi, *-a*-rsci*«f«£-r4SS8E5>j© 
[0039] *mx»mz onmrntwikmn^^t 

SrcW^-CiboT, (a) »M£^-5MK J &teSK 
©*»E?>JK:*Kfi«jtctffllWail>a< £*> l«BH©^-5 
-^v-£DNA^yy7— fe'tCfcOMSLrteilStC+l 

mm*?? ^ v-{*si*€:^-rsxs ; ccti77 

?F^Ml, tey^i'UJi-^ WK7"7^v-© 

3'^x«3* ^WJcciESsn. i^y^'^^u*?- 

F^WSP{i*sx> K3?i7UT— te'OCk or §JWt 3*1-5 + 
y^^-y n'^i'Ujj-^ F7"5-/v--c*«5 ; (b) 
( a ) 1ST f# 6 n 4 © T-^v- f*SII© 

y jK5? 47 U^-f- F^WSPfit*x> F5? 4? U7- fe'T^IK 
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3' *4BJ:0 V «attHStt**-r*DNAjpy^^— 
[0 04 0] ^mW<Dm2 1 (D»5Btt4>a < i 2«S 

( a ) tni&imtvmois^snntcffi io 

^U^^ Frt*»:^-Y 3 **ffiX«3' MmWtc 

EM3ft, Ky#»^u*^K$waiJfibWx>F5«^u 
r — «5c cfc ^ r#«r 3 n£ +y 5 * y 3* ? ? f ^ 

(b) (a) xa^»6hSri*«|«aW)^-f^-{# 

(c) (b) I«r»6ft*:7^vHWMftWttKS 
n/cz:^:iI^cDy^^v^^(D3 , 0* MS 

fttc?'? >( ^-nm&%^t*~mmwi& <b> x 

( d ) ( c ) XSr»6n*JBIlL/ft:«Mi*»ffli 0 

r (a) xg-cttflssnft:^-r^i«attS4>a< 

it li©^^7-iDNA#yy7^(C<t9j8ffl 30 
UT, «Jft««:tlffllwa^7^v-f#S«%^flcT4X 
fl; CCti (a) Igrflffl3n/c^7^7-i»I 

•c, ^^^y^^u^^Ffc^^y^^^ix^^F 

yrf^^u^^ F^^^v-t?*0 ; 

(e) (d) iirssnar^iSRio^^^rti 
fiiI<D y # z V u * * F^WSMft * x >F*#ur~tf 40 

( f ) ( e ) Xgr»e>ft4, v-{*Sffl[*s«J»f 

m&mn* & d n a # y y 5 — # k j: ^ ms^ti 

«Wft«*^J*<*fii/r««ftttT5XS'C*->T, 

lf^3nfc^^>fv^f#^*#tfz^*ffll«l»s (e) 
XgfcJSfijflM3ft*Xg ; M*T4C44»iiT 
S«^^C!>#*I#;KfciKir5. 
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&cfa*§fftr&D, mvj^^u^ Ftecfctfytf 

v-cd 3 '5l9BXtt 3 ' tKHHIKcEK 3 ft, IS y rK* * 
F£WaW4;Wx> F**UT-Wc<fcoT$»r3 
ft&^y^y :***U:*^F^-fv--r*9 ;*5<t 
(b) SJSS«**Jitr*©«:?i5»tti*n, KJEH^ 

M>f>t^-F-r^m ^^rscisiisati 

IT * «WE5tt©*B*tt«: KIT £ . 
[0 04 2] *§m<Dm2 3<D&W\Z> ttttOtttiOBftl 

[0 04 3] 

[*l8(D^tt©^j»] ^iBftWccfe^rf 5 **^ y#s 

*U**F (*l8*E»*-C«dNitS2tt-ra) itt, 
■BMW D - 2 - f t =^ V »J ^-XtSg$ n/c ^ 1/ 
F<E>Ci*t»l^ SI^^7f->, ^> 

[0044] *i8tt»cc*jt*r y #s ^ u** f (#93 

iBWcfrttNitSBiR'r*) itt, WWW* D - y 

r<rx>, ->h-», ^rx> v v : ?i/jv%m-?&i><D 

j&st&tffcftS. 3 6&c v i3Br;#**U**Ffctt<fclli 

«BRM^*«ltlS^ficK*«^yfc««i y * u*^ F 
[ (a~S) y#**U:**F* (a-S) NitiEig 

[0 0 4 5 ] *93ilBHi{Cfel»r*^^*y ^^ut? 
F:/^v-i«\ 5***5^ y#^^U*3=- F*J<fcO*y 

^ ^ Utf F4Mt^7 7 ^ V-(DC i^f 5 fl it 

77^-7- ^*{iStS-r ^ + ^> y ^ ^ ^ U ^ ^ FfecfcOV 
SS fcttMEKt^ * tV'J^^W^FW^ y 

^'^ ^ u ir ^ f *$ i ytK^fit y #3? 47 ^ f * 
[0 0 4 6 ] $^pcii-r6+^7t'j^^i,t^ 

F:/^v-y:, ig^^^v^cD3 , 7K4ax«3' tK*8 
e»tt*«f**-C#, x> F*£ UT— tfrWBfT*, II 
**98©*^^*y rf^^u^^ F77^7-^cSS^ 

[0 0 4 7 ] *?8lffl»CC*5t»T 3 ' ^jflflHi 
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[0 048] *?§j|ffl»tC*JC^x> F^^U7-fe'i 
»S«Mfc7-~y>yOfc> ±B*->«5*y=r* 

[0 049] #?8«ttC*jlr»t D N A#'J y 
H\ DNA«i*l«4L/T*ffcttDNAil*dJ«r4» 
5R<Z>C<J:*#5o #KRB£tt3*ittl>#, rfOHSSDN 

■?WrJi\ Taq D N A* U M ^— tfttdf ) , alDN 

#yy^— (* F^#^->*tSf) , VENT DN 
A#y^^— fe* (^ a ->f>y7> F^v^^xtt 
St) , KOD DNA#yy^~fe* (3K#J|fttl3!) , D 
EEP VENT DNA#'J 
5>F>W*5:7Xtt«) MfdWISDNA^ 
y^^--fef (SRS&HAg 7/2 4 4 4 4f^07 U * 

IRSft (Strand displacement)fgtt£W"3"5 D N A # y 20 

tfilrTtt. • a^Ff^v^* (Baci 

llus caldotenax, B. caiW) ^A^jl/X 

• w -7^ (Bacillus stearothermophi 

lus, KTB. s tiftf) WD^^^^Wlll 
S*DNA#'J y 5--tfR0 ! ttDNA#y-rf5--tf© 

5* —3" x*y^*ur-*fSHt*^oftaE»»» 

uri»&UDNA#y^-7--^t>«iiB8@fDNA#y -* 

3 etc* ±tsDNA#y y^— t? 30 
tt, tBRoDNA^y-^^— WfcR^teS 
i^i±t Biitajftr£ffi**-r £ d n a # y y ^ — # & 

[0 0 5 0] *BBtmtcfet>? Tilg^tSttj i« % « 
Bitt*«WBW«:fie-»TDNAWHfttf9HI, D N A 

l^StBM«*ja«SttS, BP%«{t& (strand displac 
ement) TSCim5Stt0Ci*H5, * 
WltJcfci^tt, MtlMCcjiOteE&ttSWMSni^ 40 
6®i^LfcDNA$icDCch£ rggyjtj ifWS. 
[0 0 5 1] JUT, *«M*B3NHCcSiWrSo 

( 1 ) J^cifflT^t^^ty^^ut^ f^ 

s^y#^^u*^ KfccttfysK^^u*?' F*^trs 
v - fc t^flUNi y sK * * u * * F <£ * yt y 

^-^Jtl^ 50 
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[0052] ^w^ffitciji^rffifflsni*^^* 

-W«:3l»WK:tlfflWft*aK?tJ4*0, ^03' ^« 
J:0 DNAifl(Df#S^pJftg-C*0, 3^c\ DNA^ 
j^4hc x > F * £ u 7 - ^ <fc 0 WtK3 ft * 

cd 3 ' *ffix&3* 5KjHffl!j6cwrs*>©-c*n«ai^ 

F*EI3ftfc*^ 5 * y rf * ^ F ^ A 

cc^it^n^o a*y, cc-c rsHKw«:«*iwa«aiiB 
Accr--y>^pjffitt*iiiffi?u*«i*r4. c<dj:*> 

1 9 9 6*£) *##«:|»f-r4Ci*sr 

LIGOTM Primer Analysis sof 
tware (SfflBtttl) *«fflt4CiOTS5. 
[ 0 0 5 3 ] *«SB<D*ffifc*5l^r«fflStli*^7* 
y rf* ^ U** F^7 -{v-tt 1 «±<£>{§gf V #Z p U 

icfcwj^^ut^FB, *^^*y^x^u** 
f:/^ v-<z>3* oxters' ^SfS'Kcieasn, x 

> F5?^UT-^6Cj;0Bai*S^»W»r3n*feCDT 

*«aw y^^t? F*j<fc i^/* fc««a» y 
^^u^7 c Fcoi^TYir$>orfe c fc<, *0J:5&* 
£ t » ^ffSi$ y # ^ ^ u ^ ^ F i^fti # -S^ 5 

*4$fiey^^u*^ f> iimvtfzzis*? F*«ffl 

C<DJ:5&{$fifiy?K^ ^U^t^ Fi UTtt, 
^"T SIWJKT-aWiiWIK^ Cc«fc3hfc ( a - S ) y ^ 

5?^u*^f^ y#-^©2fl[©7kaai*sy 
jctftsnfcy #5? ^ ut^ F*s*tf ens. t<o&*> 
tei&m y K«rMT4 + ^ ^ * y ^ * 2 u 

*^F^^-<v-tt % *B»fF3f5, 0 0 3, 

ffli^ssriii/c(a-s) y^^utf F3y 

ftSW2-OMe-RNA-CE ***T5 
FK* (^U>y^-7^ttSS) *fflC^TfHRT*C 
4^-Ct-So 

[0 0 5 4] x>F5?^UT— tfCC<tS«JBr«cW 

tt^«^*r & j: 5 ttttsottaii y ^ u * ^ f 

*»«©il«^CC«fflr***^5*y=f»^U 
*f F7 , 7^7-S:8ttL/tfcJ:<, C©K7 7>f7 
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- « , JfifiRjSiaK: ;tett S x > F * * U 7 - <D Witff 

[0 0 5 5 ] *^©Mtiffl-ri>^^7ty 

l/t^F^7^-7-ti, *«»©DNA»f>i-*— 

« 2 ^ 7' ^ -y amm 3 n £ . 
[0 0 5 6] *a?ac[)*ffiK:*5i»rfleffi3n4*^^* io 
y=f**u**F:/^-f^- a ir vtoft l 2 

~F Frt»6tt l 0 O^^l^t? F©fi3<Dfc<D# 
»SIA>. 3&K#S L< tt. »1 5 st^U** F*6 

KEfllttftJB 3 ft 4 KjKfefrfc to 0 >T*S!ttBWc T — — 

r « ffl s n s x > f ^ ^ u r — «: <t o k» s n * e 5« 

[0 0 5 7 ] ^WSNeiKJeTSfeCD'CB&l^, W 20 
TEHKS5raT«Jt**>'0*y=f5?^u*^F 

[0 0 5 8 ] — te£ : 5 ' -dNa-Nb-dNc3' 
(a : 1 1«±<E*»> b : 0*fcttl«±©«9k 
c : 0 *fctt 1 £LL©SS£, fc/cU b = c = 0 <Di#l^ 

y#**u** FWX«ft»y^^^utf- F) 

[0 0 5 9] ±fS— «SC(Cte(,»T a - 1 1 JSJLh 

^F^-fv-, b = 2, c = 0©^7*'J^^ 
l/t^F7*7^^, b = 3 — 5, c = 0©*^^*y 
3Z#l>*?' F?"^-Y v-, 36&Cb = 2, c = 0-5 

©*y^:*-y =f**u** F:/^^-»#i>r*ifc* 

+^^^y rf* # u*?- F^-Y '^SX«3 ' 

*«BWJCD y * Utf* F©fi3«, MKiilme 
r—15mer v 3 6K:S?* I, < « x lmer^lOm 
e r 4 ^Cdjf * L< « 1 me r-5me rT'£>& 0 * 
fc, iBB-HRSi^cOKtt, #fcR5£tttt<* *»W 40 

WHTCiO, 4, 3, 2, K (omtcEBMSkifiM 

[0 0 6 0] **5B(CttiShS^7*y^^U* 

■tfTi*fisnfcDNA« <^-r v-{$fiiM) tc^gn 

— H3ftc±0ttJK*a»4J:5K:y#5? F#*© 50 
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3' ^SX«3 f *48WK:EB3hri^*. W*tt, » 

y 7 tynK^l/t^ Fr^-Y^-J: 0 DN A<D{#g£ 
ffor*jaEL/fcr*«DNA«:RNa s eH£ffjB3i* 
toS^c**, ±E*^e^*y=f5?^L/*?-F^^v- 

©y#**u**F»##wiK3*i, ±E*y=f5?^u 

**F:/^-fv-£ {*fiK: cfc 0 £ j£ 3 ft D N A ifKDPtH 

«:^^^©Ao?tz:*l8DNA3»*i;4. 3 6*c, igx 
WK3ft5C ^LtDNA^'J^^— ^fc«t 

0 ms^jsjs^r* 4 ^ * y =f * # b * * f ^ -y 

[0 0 6 1 ] Cti6©^^7ty^^l/t? F^-Y 

F • ^"Ytv'Xf AX?± (ABItt, Applied Biosyste 
m Inc.) CDDNA-»*fe^^1f-3 9 4SE*JB0>r, * 
^7^Y F»«cJ:D^JdFC**. *fc, 

[0 0 6 2 ] (2) *«iafiC«ffl3*iSx> F5?^U7 

—if 

^9S5c«fflSti4i>F^*UT— tfitt, HMMB£ 
&C7~- y >{fbtc, _hiB (1) CcE«o*^7*y=f 
**U*?- F^'^-Y v-J:0DNACDf#S?rtToT*^ 
Ofen*iRDNACcf^ur, ttaflfcE3&P£e:£J:9 

*aiDNACD5 %(D*y ^*y rf5?^lx^^ F77Yv 

^ffiflar*. ^DNAiRNAi^6M?n/^* 
««»©RNA»»«Cfgffl'J-4x> F y ^ |/7- 
H (RN a seH) sWJffacCttflir**. *fc, tty# 

Httfr 6 W^ttco y # 5? u r - HfcD^-Tti WSTfllK: 
^c, o o c—^7 o °crcr>SJE"e^AM® (E. c o 

1 i ) WORNa s eHW^O^ffflTSC 

<t*ir#4. w*rtty#5i^ur— tfr*aTpjR 

(DH y b r i d a s e TM Thermos tab 1 e 
RNaseH (xf-fe>$-f ^/o^XftS) ^fe 

tcEtt3tin»*RNa s eH(DB3R*ffl[», 
<^#WCC^Lfc»*#ffi*J^ffiCcS-^^r«^3ti 

[0 0 6 3 ] *»9J©*ffi«:«fflr*i> F3?^ 

1/7-^ RNa s eH(D-SJ»rSJ£©^«± 
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fE7-^-v>-<2 3' *«Sfi«©**lB?>J«:£«3ti, ffi 
lODNA (Dmm&lC&W? 5Ci 6 ft &C7) 
"C, ISMTSRNa s eH«:S147 7-{7-4fif^ 

[0 064] *KfflSCC*5C*rfieffl3ftTl»4 rr.^ 

£Aft£j fcKtt rr-.>+>yj ti^Btt, r*« 

RNaseHWDNAi'J^^Ut^F^ 
DNAiO^-f^'J? K-^K^^cf^fflU. X;«R© 

[0 06 5] (3) *fBBJCCfiefflSftSDNA^y^^ 
—if 

#f£WtB, DNACDlIg^ (strand displacement) 

[0 06 6] #«Mk:*5^t. rfflHKSssttj tit » 

ai&4«Mffi9JCCfie-orDNAflHR*?T5BR, D N A 20 

^*ffi»«**«3tf4. BP««Wtt (strand displac 
enent) TSC <t#^#£ffitt<DC <t*^5o */t, * 

[0 06 7] #*9Jfc^3ft4DNA#y^~- fef 

tt<, 09* • *;l/Kft-^^ (Bacillus 

caldotenax, WT, B. c ai|*T) -^^l^ * ^ 
-rTnif — ^7^ (Bacillus stearothermophilu 30 
s, KTB. s t iftrT) »<DST»tt/^^iU^JWIiHS 
3fcDNA^y ^-ifCD5' —3' i=rV5?^U7-fe' 
i^*5«fcl/fcSS{**\ AJIM (tTF\ E. c o 1 i 

[0 0 6 8] B. c a«£WSM*W»7 0°CT«>£ 
Sf&ttMSS T? & 0 k C COfflMS 3fc<D B c a DNA^'J 

tftt, DNAtt#DNAsJ<yy tfjgtt, RN 40 
Atftf¥DNA#y^ 9— WStt (iM$5¥ffitt) , 5' - 
3' x*v3?^ur--fe*rgtt, 3' ->5' x+y^^i/ 

T-HzrStfefc^oc i*S*P6ftr^*« 
[0 06 9 ] ±iB©B3R«-€-(D*3fe©«aaiJ: DffiKUT 

aw#sftfcfc<D. ft^c^ttae^x^wtc^sstiAiffl 
*gs^.sa«<Dfsift-c*^rfcfii^ 0 s/c, itt?sst«, 

XL<T>&*)UWIkV>Wt Or, 5' —3' X^V5?^U7 
— tffitt**JI3*fcBc a DNA#»jy7-m 50 
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&BcaBEST D N A* y ^ ^— (^SJSttH) 

m<imvf 6 ft -5 c 

[0 0 7 0 ] (4) *jffiWCCttffl3ftSSJ«^y7r- 

y^-a», »;>Kffl ( , j>k^- hu^A, y>Bfc&y 
imm-e&Zo mmffii&ftcD&mgkmzs mM- 1 o o 

mM<D«effl, U < B2 0 0 mMiDBI 

I/cpH6. 0-9. 5, «ptC»*U<«pH 
7. 0-9. 2<D«H©fc<D#teJB3ftS. WAtf* 2 
2 mM-4 6 mM© h t S P H 7 . 5 — 

9. 2<D^ vV y— s $>&mZ2 5 niM— 5 OmMOV 
>8* , J , )A*MTSpH7. 0-8. OO^'^^t 

K v ^ zs y A * ^ (, > BSItHl v ^ * ^ A rtWilttffiffi 

i«ItlmM-2 0mM, 
Jf * K tt 2 mM^ 1 0 mM©IIt*4. */c, DN 
A<#*RjS®aKitt*dNTP»*«l ( d ATP, d 
CTP, d GT P v d TTP) «. -eft^ 
ftO. lmM-3. OmM, #&C*?*U< «0. 2 mM 
-1. 2 mMcofBHrab^o t&m't&y'y -fv-<Dfi 
tt, SJS^fi5 0 m 1 ^/c Olpmol-lOOOpm 
o 1 <Dmmv& 0 , EfCC lOpmol — lOOpmol 

h\ *SliB*3|«.«K4mMWT©7 r 

>V>T^>*miNLXi><kl,* 0 CCDffi. NMP (1-^ 
^;U2 fern y >) t i/y-fen— ju, ^y (x^b 

aiccj:o. *y=f3K^u*^F^-fv-©*»nwa 
7^-y>wsi^n^ci«?n^ 0 
[0 0 7 1 ] x> p 5? ^ur— tftt, AliffiS 

*©RNa s e SJ£««5 0 /z 1 SfcD3^ 

2 0 0U<D«H*9?*L<, 1 5U-6 0UCDS5H 

BcaBEST D N Ad< V J *y — tftt JSJS^SS 
5 0 m 1 ^/c0 0 . 5 U- 1 0 0 UCDfSEL 1 U — 
2 2 Ut^o #^C, iiu*&COt,>TB^<D« 

^ig^^ ?7 7 - ©ffljK^J:^fR©^»*»airft« 
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[oo72] ( 5 ) ^m$<Dwmm<Dmwfi : & 

#»9JG>:#ffiB. JbiB < 1 ) Ic^Ztitc* V -dymv* 
^ F 7 7 ^ 7-^^: < i 1 SM I > 3 6&c±te 
(2) ^$n/cx> feNfc<£OLtf2 (3) 

U*^F3U>»«:tt. PCR^KttfoftSdNT 
P, "TttfotdATP, dCTP, dGTP, dTTP 10 
©jS^W^JfiHBtcaffl-C**. SRdNTPtt, {£J3 3 
ftSDNA#U ^ Kifel^Tfci, 
dNTPOTta^ tctteil -^Tif- dGTPf 

*d/Urtr>rfcJ:i>. *fc. StfcfcffirB, =M^*y 

-B, WLtf, DNAMIf^fflt^IfO^S 
&Cfet,vcB, ±E*-rf^* F^-f-?- 

[0 07 3] *^©^ffi«:*$l**C||M<!:&SSK. "T 
ftbSDNASfettRNAtt, SS^»*r*tr*J«fctt<& 

<fctr>. CCD J: 5 a«ilt4tfttHK:BWCC|H3eBai* 

£lfiL Jfiijff, 3— K JS, 

IBWiKR. ffiiflL fflffiJft, y»* 

mnewM*) © a 5 &£#s*K$k s ^ n -f f, * 
mm. #t\ mm. mmm$WM<D& 5 rmwt 

mm , *si»b±«l 

r*-?rt>jai>o KKSS^otb, m««5S5^ 

^B^^SWJ^Sf. mtfv mRNA*»ffcL/cK 
M 3ftfcDNA**t>BRNA* 
[0 0 74] cn6>W*4^60SM^^S»»!ft©3WfC 

3, 50 
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[0 0 7 5] RNAS*OB^J*«rr Ufc 
t,>»£teB, SSERNA*«®liLfciKK¥5l£C<:cfc-3 
Ti^£3 WccDNA 

■TtitfJ:^- *«?8©*i5feK:jiJl'r4C4*-C*4RN 

ffi, mRNA, tRNA, rRNAfORNA^If. 
ft^l^SDRNA^Wftf^nS, 
[0 0 7 6] ±E©J!«9Sl£«:«fll 3 ft S ^ - 
B, WH3n*S«*ftK:*Jlr>-C«SRNAtcr---^ 
^4fc©r*ft#»KI^3ft4fc©^Bttl^ 

-S7 7>f7- (7>^A77>f7-) t&otfclO. 
fr5BjSrt»6, L < «6 * * Utf? FJ!U±-C*?K 

ncc#*u<B9#*u:*^F«±r*?K *y=n** 

^FJ£TFr&9* JK#*L<B3 0 2*U**FfirF 

[0 0 7 7 ] 3 6&c. a8(S^ffl^-7^v-i 0T> i»K 
a?«CD c D N A t L fc##S9J<D«ffiffiyU*i*fffi * 
fir 5BRCC«WlSlS©ft:«>©^'^ -Y ^-i bTffiflPJfig 

^r£& 0 C(DJ:^^77^7^^ _blB (1) tciEilt 
ShfcttHStO, ^oRNA^6coa»i^SJ£Ccffiffl 
■c * 6 or * ft «*S K»«B & ^ o 

[0 0 7 8 ] ±E(Z>aME9Rl£«:««3ia*WRi 0^: 
Bs RNA4»fil/ccDNAMffii4?:ft^*>© 
r*fttf»KRjeBtt< . h 'J#«t3fH^ ^ 

(AMV RTase), *rP^~* 
X5fijll}»^^^S3BKIE¥»« (MMLV RT a 

se), 7-5^Rlil»5>f^^2jK(E?SW (RAV-2 
RTase)t a^OiaBKDaME^***^^^*! 

^> 0 coa*. aMEWStt*#*»-5DNA#y^^- 
tea, *«rJK«9igtt*wr s««3!«Hir*o, 01 

itft-7XlIM*D N A^' 'J ^ 7-^ (TthD 
NA#y^7-W) , STJ»tt^<^Jl/X|R|BlSa*DN 
A#y^^— WKBSBttl^, « 
x.B, »JRf4/<^XJSfflMS*D N A# U ^ 7 — fe^ 
»^L<, B. stfi*DNA#y^^(Bst 
DNA^y^7-i2) t 36^CB. cafi*DNA?i<y 
y^— iz (felT. Be a DNA#»jy7-*ifiltt 
€>) W^B, Be a DNA^'J^^-^ 

b, a^^sj£ccv>*>-f*>%ieai«r, ^^c, 

»ia*fl=Tr«SSR N A ©Z^C«JS»fiR*«l*iJ 0 6 
cDNA^if^CtmSo ±ffi©jJME¥»*TS 
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[007 9] *«W©*ft«:<fcS«»<z>Jt*l«c*jt>-c 
B. *6*>0«&fiStift4«EM*i»*iLr48< C£ic<fc 
•3. S6«c«»J:<Bfl«KD«BI*iW|-C# 

DNAK«-*aattt(WWMB5rS«:J:-9"t:Jt(lL. 

C 5 l/Tf#6ttfctti!DN A U/c*#6Hj© 

«xe«*«wo7Erffit^ats*xrt>j:< , £fc£*o© io 
sctasieyij^^Jjn Lt*i<cim5. c © j: s & 
•r 5 * y =tj« ? v*? f ^7 v-^hsto it* 

±fB©J; 5 &*fJ&D#»ffiS»J«: 5 ' OMfCtfinStifc:/? 

v-fcffifliLfcP C R**^©*j*K«*^t>-tttl 
B, PCRr»H3ftfcDNAW#*li£l£0fc*$MB 20 
©#£&tcfc£«fitgIS«, **ttL«fc3 £-*-*««© 
^SlE^iJi BfctW^c^il©^ ^'J^i'Ut^F 
■75 4 v - r-HJS-T S C i 36JpJtBT* S„ 
[0 080] ±13© 1 g*HSS©«IWMIie«: 

B. @W©l£MaWK:j£i;T. SSfflE7>J**mw»ciiMB 
■rSA:«?>©#SW7'7-f v-*f*faj-r4jjJB36i*S 

*p>*>D*f / ptiS;3nfcffifi^-7^-7'-©-fe ? 

B«©tHHE3>UKlMlW? , 5 -f?-t«8t4Cift< 30 

Ti^vX V-y- — ? (Nucleic Acids Resear 
ch)IS24^ 19#, 3 77 8-3 78 31 ( 1 99 
6) Kiatg©^ ^S2?iJ?rWr-S 7>yA77-fV-^ 
fflt^PCRft, (Genomics) 
Hl3t, 7 1 8~7 25M ( 1 99 2) (ClSfS©^^ 
WS x \^M~t ■< -7 — (Degenerate primer) ?r 

ffll»fcDOP-PCR (Degenerate Oligonucleotide-? 
rimed PCR) ffiifWTSC 4KJ: »J *«H©»S6« 
^tiH-rSfcAtc^Bfe^^ -f ^-**©tfc£4>)tr < T €> 40 

ci/^-et-s. cnf>©77-fvHJ^fnR©3' 
*4Hcc^>3fA&E?>i. MiLfci5>j4*i/ri ( >4. 3 
h fC . 2 VWS^MS Z> y =7 A v - t*if *§ 3 n^t^* 
«i Or#*IW©«i^Jif 

b . ±ib© <fc ^ &c * yiB5»j i ibj o m.m$m * s 1 a 

tc «t <) . R— © £ ywmSzMt 5^7-fv- r*tM3 ti 
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ft&<©«B©^EPJ£?tt*t<:$1iftc. fro* 

[008 1] ±IB«»M9*BffiJCffl(,>6ft4DNA#y> 
7-filttt, DNAlI££SM£L-C&TfcfrDNASI 

lDNA^'J^7-t' (7^JiaDNAd< , ;^7--fe'I . 
i'U^rXWJt. Taq DNA!P'JX7-fef&i') , a 
iDNA*^7-b' (fan vft^-y <)*V-*&%: 
DNA#'J^7~te\ VENT DN A#D te\ 
KOD DNA*'J^7-€, DEEP VENT D 
NA*^7-f) M^dWHSDNA*'J^7 
— fe* <HBR&HJ»9 7/2444 4tA>7l/ » rl2tS 
(DDNA^'^7-fe') ^J^lfenS., ttc, 4>ft< 
±i>2 ffiffi© DNAr)<>;^7" -tf *rffi#^b-tf 

9iX.\tZi3? Ex Taq DNA^'^7-t' 
(SIBttSS) &£t,>BKOD dash DNA#'J 

^7-** (imiti) «t>»*cett!irc#a. sfc, 

B. cai*DNA^'J^7-fe', B. st4tt*D 
NA#'J^7- -te'S. 0*f£ D N A # ',M 7 - Hz* R O'S D N 
A^^7-fe'ffl5' —3' i+V^i'UT-fe'Stt?; 
^Gfc^flf*. 9° N DNA*^7-ir, Pf u 
(exo-) DNA^y^^— ^ (^ h?^y->tt*f) . 

Tth DNA^y^-5— <f (mmsttt?) > T f 1 

DNAjK'^7- fe* (7'ny*lS) f©DNA*"^ 

[0082 ] ifc. PCRtt*I»r>t©J:^&iIMDNA 
8Wt*##8iP3©^i^J**§^©l&aj£ m 

m±tj:2>%m.m.mDN a»?m-©3 ■5Ki«*>e)*»w©« 

Kiiifi^ffi{Cffll,^^-7-r-7-©5 *^©T-- y > 

yttiKi ©rate i pf«niia?ijap»%iaw £ 

«*.«. ±8EX^— 9— g|J73-©S3*U^»-^7 OS 

^ tc *i*bj ©Ki»f * wftmm y * -< ■? - * wc&t s ©*j 

jt?2lA>. ^cfc, ^^©SMffi^JJtliffl^^-f-?-© 

*sp^-5ti^*-S*i. ^©tg-^aiSfe^^— ^-SPt^ 
4*BJ«BS©*«5fia|€r#^^s*-rS**!r#-S. 3 6 

cc. *^©^iiitsffl7 - ^'('v-©T-- i ;>^-r6 

CC. m«PCR«cJ:or*|6W©«fflW»«^S©«St 
i^cS^K^iFe^iiitiU/c©^, C©i»SKM-**»W 

©eEawMB^ffiffHsstorafflfsciwrfifs. 1 

^©iiilTB, 5' -»3' 77fS)tCj:IE^^— tr-?l 
«. *»W©«lWHB*Sffl^5 -f v-««Rcfflfc©«E 
li»7 , 7^7-i^f'rj77-(7-?:ffll)t. 

x.B, PCRttOA^aSEBWe^FffiOfcft©^^-? 
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-««T*ti«J:<WK:|RSttSnaii. *Sl*tt, fu 

[0 0 8 3 ] ±IE&ffiCC<tO*«Lfcy^ADNA^P 
ASL<ttmRNA*6 aME?SJBrB« Jti/ccDN 

Ao<t5ft- *«DNAcoi»-rn«>3W*a9i«c*jiirii 

fflDNA&l/T^fcffijarSS. ±ffi^*i«DNA(D 
*B^W. «-*M(DNAK:Stt'r5Xg (f**-**-) 

[0 0 84] S fc, £S3*tf P C RtSiH«B5(D J: 5 ftBSK 
tt22MBDNACCtoC»rtt, ^aiBCD^ffitCffll^S^^ 

-CDXg«rfr*>ft < T fe**IB©SHBaWc[>**l 

P^DNA ©^JSdE*ffi «caSR¥B«^ & aWJftffite 
i*STS D N A# y > 7 -tf *!Wt5 C 4(C J: 0 , 
RNA*«ffl[iL/fcaME9Sl£4 % SttSa6ec«fcoT£ 20 
J&lstcc DNAftlSfflCCOfcDNAitdStSi* 1 «K 
ODNA#yy7- tfrffft^ C £#ST*4 0 
[0 0 8 5] ±iBH§9©S3tt. «Wlffi^J^*©»r>i* 

ft * «*T 4 <fc 5 ft fc ©** J: t > . 
[0 0 8 6] #f6?/i<D;#ffifcJ\ USD NA3Wr*«D N 

^DNAiB^©^^^^-<Dtt^%pj|fi«:3-a > s 0 

MDNAaWSett-j-ifilfc «A«tt0 SOTfiSt-riC 30 
itt»*U^SEffiS-C**. ffi©*ffittpH<D±»*4 

ifipiSJ^Bf^p H*{fiT3i*4iftg#* 
4„ JJB©<fc5fc:^«*— ^DNAfc£ttT4X 
g, feO<«. ttSE#SRNA(D»^ Mf^SJ&CcfcO 
cDNA (~*IDNA) *SB«T4Xg©f& ^Ssfe 

[0 0 8 7 ] ccr\ rattwccj tit. soaaa, s 
i»t& 0 s/t, ^wm^ccfeii-r r^fij mm*: 40 

[0 0 8 8 ] *ai8<D«EK*iffl*S«, S8ftCC<fcoriS 

[ 1 ] iiift^DNAW< it lg©*y rfK^ 

[2] ^•^^v-CD3 , ^^iSDNA^ai^^ 
D N A©f*fi&J&MTft 5 XII ; 

[3 ] X> F**UT— fe*~C> [2]t(te$^/cDNA 50 
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[4] [3] ^WKSftflrfBaoS' »^6DNAffl 
ftSJSttftt^iBIWK:. [2] t?#fi3*teDNA«l 
4 C i ft < mm D N A * 6 jttff 3 if 4XfM ; 

[ 5 ] [ 4 ] cDXfirff^n^x*!!^ y * * u** f 
ftJB^-c [3] - [4] ©xg**89irfxa. 

[0 0 8 9 ] iBDEJKtt. ^ItWcD J: 

& <0»*.tf3 7"C) rfeH*r*43&s. Wi^tt£WT4 
B§R (X> F*#U7~tf, DNA#yy^-Hf) 
fflUriSS, C^tf 5 0°CkU:T\ 3 6te0(*.K6O'C 

immmuT-- y > #&*«kw3 d n ajmcpkm 

iCCAO DNA^y-^^— tf<30f#fittferSl±TS. 36 

S**ifi#£feirc, *4W3^E¥ffitt*WT4DN 
A#yy7-t2^1U, RNAfi*(Dig^J^WT4 
DNA*iiiH-r4C<b^r*#4 0 
[0 0 9 0 ] 1 <D8S«tt, D NA4 

iSiit, 4>ft< t*> i «kz>*> 5* y=f^*u* 

F ^ ^ffl^rtf ft 5 «WffiW©*B*ftt?* 

4. 

[0091] -r ft to #M^J**«*4fc»<D*ffi 

•C^ot, ( a ) mm t ft 4«M^J*»R«(D«SE 
5»J©— SBCC^HWtcffl^ft^ft < £ 1 Sffl(D77 
7-iDNA^y^ ^ — k'^C 0 MS Lr±fB^M^tB 
ffiWft^-7^vW*SI«€:^T4Xfi; ccr«^7 

igy^^^u^-5 1 F«x>F^^ur-^Cct 

4^JK©/c^^^^^v-<Z)3' *SX(^3' *»Jtc 
IBg^n; (b) (a) Xgr»6ti4-*Ml«K©^ 
^ ^ ^-f*SSlO y ?K* * Utf * FdWWti *x > F ^ 
^ur— tfrWK-rsxg ; ted:^ ( c) (b) igr 

a* y y ^r»s{cfflffw&«BiBW*ffl* 

®IB?iJ(Dtiff§^^T?^>4o 
[0 0 9 2 ] *^BJCDm2 — *«R©D NA^r 

iSiir, d>ft< i«>2«H(D*»i8©*^7*y=f 

^^l/t^" F^^-T v-*ffliirtfft5«El)fflffiW©iitt 
77ar^>4 0 

[0 0 9 3 ] Tftto^, ^>ft< i«>2«H©^>f^- 

(a)lii^ 4«1» *«E«EKO«*iS«J©-W«:||» 
^CtM^Jft^>ft< ifel«|©^7-fv-iDNA# 
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^UjJ-^F«. x> i>T—&K.£2>$)\!i!i<Dtcisblc 
7'vW-7-o3' ^X«3' 3;ifgffliHci2g3ft ; 

( b ) ( a ) xm.-cnhinh-mmm.oy^ a 

glKD'Jtf'^U:*-?- F^r§|5{i£x> F*:7UT--te' 

( c ) ( b ) xfir n h n h -j <v a v -fluu&wtfjw § 
titc-Mmm<o-fv a -7 -^(0 3' sail tag io 

4Slafc77 -/ -7-W*«*£trZ^flHaEMrti ( b ) X 

( d ) ( c ) Xfiri#6ft6^8t0fcgg|II££iM£ 0 
r (a) Ig-Cttffl3nfcP p 9^^-4«att44>J5c< 
<tfe lii©:/7^v-£DNA#yy •7--tfK:j:9fl!kg 

u, mmmmm^y^A-r-i^mR^f&t^i: 

fl; CC-C (a) II-ctffl?nfc7'7-f7-iBS& 
5 7*7 -Y v~«Bft«<3r>*3HB?U©— »tcStEKW«:ffl*B 20 

7*:** sK5< ? \s* =*■ Ffc Jrtf 1/ ^ U ^9=- F 
?:M1-5^7tV^J'|/t? h*7*7-/v--C*7 

%\<Dtc#>K.m? ; 7A-?-<D3' *ffiX«3' 5^ffiWJfC|B 
g<*ft : 

( e ) ( d ) X^-Cffe.nSZl^lH^ODT - ^ A 
g$g© U * X i> U * 5=- F^WgPfit* x > F 5? * U T — fe* 
rairtSIi ; fe'Jiy 

( f ) ( e ) Iir» 6ft£. 7 - 7 v-{*glft#^fS/T 
$t^/c-*iM^©7•7-^ , -7-^7>©3• 3f3»,fc»), II 30 

aKftffii** « d n a # y * ? - tct ^ -cmmm 
H&$ftfL7 r 7A^-mm%&$ts—*§mm& ( e > 

[0 094] *|6W©*3 , aJ4©flS*tt, ZI#«©D 

NA*settur— *«DNAi-rs«ir«fflioa«:. sis 

[0 09 5] § 6tC, *%!£©# 5 , JH6 ©.#,«!«, R 40 
N A £H§!> <!; L tcMmSSJ&tiC =fc 0 — #11© c D NA£ 

saiiL/cfg, sicDNA^»iiLtfn^nsi, 

So 

[0 0 9 6 ] ^mfiicte^x. rsfltstifcy^^v- 

yzJ^U*^ F^-Tv-^fftel^c, UMi&S 
«KBtS>JK*ffifWtt D N All© C i £^*> . 
[0097] steHBtcfc^r. rsKfJffl^nj <tra, 

mm t u hmmn tns.sntc^^A ^-mm-em 50 
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^3 nfo-^ii d n a *sflB8ia»©ig«:3p \\mf h c 

[0 09 8] ±&<D&$m<DMm<D^-rtlt,Ci6l,>X fc. 
$ r — *«©*ISi D N A {C I* D N A tfflf 6*) a * ^ 7 * 
'JzfZiri**?-??'? A -?-~ZT~-<) ,X 
KDNA#y^7--t-?©flMB{t<fc<9 > ^7*7 -Tv-© 
3' 5ldB«fcg»SDNA©»g©^JK?9oT.«|gDN 
ACCtffliWttDNA (7 7-f-7-{fcft$fi) £{*S3-t±T 
-*l«DNA^^fiRT-So i>KJ!^l/7-fe'ttSS- 
#IRDN A«CfftBl/T*.x 7* y a* p ut? K77 -C 

■7-43© y jK5? * u^-?. h-gp^© 3 • Jttmmmwi? s 

CftJiW-©SI5#«^f§rO&l,>o BP*3, x>F5?^U 
7 - -fe'«±fB©X*IK D N A ft x -j i> % An €> x + > 
i'HWil/TftUfl-r*. Sfc. ^Ex>F5?5'UT— fe* 

©Z13|sMlDNAatJi4aE<b3l±Sifc*il. 6*1-5**. * 
ISS^?a«ai|{cJ:-5ri®««34iiG:t^ 3 etc, »■& 

Stt^^-r s d n a # y y 7 - -fe'asx ^ ^ ©a o /c^* 

IMD N A©x y d7© 3 ' 7^J&>6DNAiK£fS{#ftOT 
mcU^=v A -r-Wm&Z&f&L. |sIB#{cx 9 *©3 1 
5l5iS^e>TSfE©DNA*ja8t3-a--5. 

[0 0 9 9] *^©«Se?iJ*iiPi75a«. «F£tJ[||{C 
»ci»M&fe7 lM©+^7^'J=i'^^lx^^ K7"7 

v -© 2 «© 7? ^ v- u -c^ss-r 5 c t &-c 

#5. C©«^, -*07*7-f7-BMi45DNA 
lftfc*§^L-ciKg^SJc£;**aL . * urffe*©7-7 v 
- «±E©«i«8S5l6 tcj: otlil fcg^lltc jg^- 

<t , SJSt&^J*Jffi©7"7 A-?-<Dtcit><Dmm.t LXM 
mv% -2> c i raw 5„ c © J; -5 tc^M«*«i»n 

[0100] Zl^:|lDNA^lWM(cffl^r2(s:^Bj©^@§ 

-rsfirs/cra^K, ty^ty^i-utf k^-zv 

-, 4@©f ? * + ^y?K5!^U*7 t F3 y>K (dNT 
P) . DNA^'J^7- fe**iJ:J>*x> F* ? U7--fe'4 

0, 36>-3»«H±©B3R*ffifflL&i,>ti^«:«. ^ffiltc 

[o i o i ] ±ts (2) tcisKtisnfcct^ic, c©^a 
KfeuTiffl^nsi> f^* u7-fe'a, 7"7>r-7- 

tR-rs^#-c$>?> 0 i|$ccsf^u<ray#^^u^9 L F© 
3' fflijt?*^o 3 6tcDNAJi<y y5- fe'ra, x-^>7© 

AofcD n A«i*^jia<i<c jas-ciBMi s -a- 5 «t 5 ccas? 

[0102] #f%BJ&c<s&B3*l-5DNA#y ^7— te' 
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I \ 5fe $ hfc D N A jfi<3r>B8l * fr 0 * S 0 
fltiSft c 4 BillMI*#WT* *Jtttt©* 4 5 ' 

COJ:5ftDNA#y^7-^ W^tf^HSfS*<DD 
N A # y y ^ - if I (Ox=f y 5? £ U7-if^afS#r 
*£*uy^Wrfl\ B s t DNA#y-rf^--tfS*CDEI 

B. cafi$(7)BcaBEST DNA#y^7— If 

(Gene) H9 7*. 1 3^1 91 ( 1 99 1 ) E 
tgCDT5 DNA#'J tftocfctf* 29DNA#y^ 

^ffitt^«^^7-m-ot^, ^©rstfe&s 
tt, *»MODNA^jaWtt«:«fflr*S. 

[0103] «fm<D«atE3rao«ii«j£«. ssttt 

[0104] <xicmn±i*s #xe©stc«ffi**<bs 
[0105] *mn<Dmusft<&9mjm<D 1 o<o#« 

<hUTB, ^©^jft^CCteliTfiffiSXfrrFtfT* 30 

BflE*«#r £ 4SSBO*T felBft-T 4 C t ffi-c # 4 o 
[0106] COJc^c, *»W<D2fffitt, ©iflft 

r*Hrrsc #*b<B\ ^-fv-©?^ 
&c y* ^ -Y v - as&n W r ^ - 'J > 4 J: 5 js 40 

36CC»*U<tiW30*C'-jft75 Q Cr*0, » 

cc»*u<tt. o°c-^7 o°cr^^ 0 #tcS5ta^ 
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C>T«, *©Tmitt##K:Utt)J:< 4 *S 

^«rfjJR©^^v-gBSfyy K OL I GO 

TM Primer Analysis softwa 
re (SSJaat!) Mbrfc^k Wi«, *»W 

*#U**K^1 0 0**U**- F0D«3. Jf*KB 
1 4J*#U**F^5 O^Utf^FcDSS, 3 6(C*f 
iKBl 5**U**F-4 0#*Utf* FOSSO 

It fil00bp^ft2 0kbp(D«I^ 

0 0 b p -HSJ4 . 3 k b p <D$5ffiT\ #&C#J2 5 0 b p 

—ft 1 5 0 0 b pCDlfiH^Ka&fcftS. 

^*J$^DNA#!M^---^ MfUtSs BcaBES 
T DNA* ,l jy7-^iffll/ci|^ RNA*6c 
DNASrt^MT £X*M (anEWS) ^RNAft* 

tc. RNA*6cDNA*WR'r*XS*aiE3-tfrtf 
l\ ^CD*^% (cDNA) **IOT©#ffifC»fflDN 
Aiir«it4Ci<>t*5. 
[0108] i»-rti©«^5c*5i^rfe, ^HJO^ffiCC 

[0 10 9] Hl», -*«DNAtlHK:U 2S0) 

^>o sxe*TK«:^-r^. sxg«a«f, ii^ortf 
^>n^> : 

(1 ) Ifflift*— 3*c«DNA4*y5*y =f5C^U* 
^ F77-fv-^7^- , J >>f%&Z>JM ; 

(2) y'^^v-cD3' *4lB*6DNAf#fiSj6*tftt 

(3) ^^^v-*©y#^^U*^K***-r4SBfl[ 
^rx> K^^UT—tfiffll^rWKTiXa ; 

(4) (3) O«Klfc»ffiA0DNA#yy7-tf«: 
cfcOIIg^T^XS ; 

(5) (4) <DXgrf#^nyt^§s*$<t^s*snft:^ 

2M«DNA*s (3) (DXfl^C 

if swffl s a /cffi@i l tcsmm ( 6 ) ©iikb 

©SJKccjpJfflStiSXS ; 

(6) (5) <DJM<ommLtcsm^mmtox 
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(i) tSftS* u zfxzis*?' K^-f v-£r~- 
y >^s-ttSXg: 

(7) 77^-03' *^6DNAf#SJSJS^f35: 

(8) v-cp<Dy#Z# is*? F*4*"rs»ffi 
£x> FX * ; 

(9) (8) CDWl/fcgMicfcO DNA?P'J^7- tffC 
cfcOSflg&TSXfl; 

do) (9) (Dxm^cnhtitcmm^^n^titc 

(8) (DXgte«K«ffl3ft4X 10 

[0 110] X*iRDNA^iSCDiS^«, -*«DN 
A^©SEtt«ai©«. th*tl©DNA»3WJJEIl . 

(i) ©naccft*. stoT, f#6nstf*ifiia<DS 

— *«©DNA«r*BJ'«:T*»^J:0 , £fc 
W«S»©tftHJfctei^rtt, —^ilDNA^^M^c^^ 
0 fcJgB*l«rcfTft 5Ci*r*5. 
[0111] *^©«fflH^JOiWI*ffi«- «BfflB?U 

MM. *»E?»J©«SEK:«ffl-riCi*sr*4. 20 
[0 1 1 2] *fc. *IW<o««EWa>*»«SffiB, i 

n s i tu«t»lim DNA^?:/<Dcfc5ftBtI 

[0113] **IB(D^I^J©*B*ffiO«F«©— ^ 
iUt, — sMRODNA^aW-rSCi^nlffiftCi^ 

wens,, c(Z)@wcd/c^^b, iio^^7tyi 

iBJSJfc^Tft^ C*»S7'»^h l J^ <*SStf») 

Jt^tcj;^T?Tft5c<ta*r*s. ccofi*, — 
Jt^riMMccft-s. 

[0114] **n©«ara^j©*«*ffi«:«fenji**t 

ft*C*(Dffifj§|R*^W L ft t*- D N A «rR«fT S 40 
£<h**T?*, DNA?7 ^<DJ:5ft«»HjE^fc 

[0 1 1 5] *»WO«BffiB^J©*«*ffi«:B 50 
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«WWttffl^ffl^«ft^*«*«ffl"5"*^S**ft 

tt4i^©X*^M^^*Br**. 
[0116] **5B©«9MB5»J©*l*l*ffi«:*5C*T«ffl 

*<D#ffi, ffl*.«P c RftflWMJBJBWtcik^t: 5 AS- 1 
0{giS<TSC<lb#T*£ o 

[0117] ( 6 ) *mm&wm\<bmwnmwoh 

CD* v h 

$|lKlftJ^{CteW4DNA# , ;^7--fe**s<tO f i> 

*fe\ x> F 5? * U7 - ft 6 i^tcftHKWStEfflaiWBE* 
«. mjR©IB*8l^tt**T4DNA#y^^--fe*fcJ: 

fx # U7- tfSjg^w^cse-orjBtf? 

U ttfflira^« £6&C, RNA4»Sit5»^ 
©S!K¥SjefflBai«r4^*>J:l^ DNA#'^7- 
■fft*. ±12 (3) ffi«8©**WCCl*fflSniDNA#y 

±IB (2) IBtScOx> U7-fe>6 

tt, MAtfWB^ieffi«a^oHH^£. resins 

IB*SSn^:&©%^tf. £6&c, *Y F<D<fc 5 

[0119] ( 7 ) *awa>BWE^J<D«a*ffi*»J:» 

0. ■MWWtflWH-rsxa ; **<fctf (b ) ±iax«K 

J:0*t«Sh*fc«W«ll*«kfflrsxS: 

[0120] iffi^ffiBK^Ep^sfi-rs^soaer 

(D^ffl • ffi*Kl3pJffl-r&Ci3Wr*4. Tftt>^DNA 
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Wt£tt©<fc 613*4 (its, . 

ciiaf). S3teT-©#aE©wte{cj;-or. s#fw© 
£^©m±£$i±s • ^mmx-mm-? ttn-c 

R N A * 6 1 D N A ©I >-Tft <t> AW® Kfgflrc £ 6 „ 
[ 0 1 2 n ±12 ( b ) Ig&Ui&tt©^®^*?*, 

y'u --ft ©^ 7* 'J #W ^ 3 >^i*^*D-a-r £> 
«fct». 7*a-7'«ffiSttl5lfi7£^cJ:^Iia© 

tcbvamm-czz, £©{&. ±ib (a) intent 
t§m^^u^^ F^fSfflTsciKiottifi^i©^ 

tfflt-sci^, &&w;Miiftl£K©;^^T5c£# 

al®L-C'hZ>„ 30 
[0122] tSTtl^C^-SJ: 5 fcffil8rcffi«i*ftfc2 

as«_h©M7fe!iiwcir5i§*afc u * u*?- f ( r 
n a ) ?'u~7ttmmm&-i3mt{$.m?hz. tifi-c 

£6. ^K^a-ytim^^-r^cit*^^^, eft 

immw<s:m&jmi&*<Dm%v n a kit-- <; 

fc*§-£\ RNaseHttS^P-T'lrMtS. C©*S 
■^P-7-±©m^Sr H , 3©li6Bl^iiAL'r^*5|§ 

•a-eft-si^ca:^ *sift&it©i?ffi££n&c£^-c& 

•*>,, RNa s eH*fgfflL/r^Bg©«ie^J©iiili|73 
&*5*JS;*ftfctg£-K:«:, ^©S£^4Ht:/n---7'£g5 40 

a -:/©«§&&£ <£ffl 3 ft smWK£L.Ty:, 
6-FAM (6-carboxyfluorescein) iTAMRA 
(N, N, N* , N' -tetramethyl-6-carboxyrhodcUtiine) 

[0123] *^Bg©^fgie^J©iiiH^fa©^ST^*j 

jgS£d*g£L&u,, S?c*^Bj©tiifs^-c«. 

t Z> ^5 ^ £ 1 «UI£> L < « 2 Hgl£ S»£=fc 0 $> 

^<t5C£*5-C*S. dNTP©J:5^f«fcPC 50 
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RITCJ1^6ft3 4>©£^fflT?#-2>;fc«t>. 9>->^"3 

;U- 5=- > -7 - ^ & o T t, > 6 itfE-iF-^2^©^if TSf 
atc^fflr-*^,, §6tc. *%BJ©^i«PCRffiJ:0 

[0 12 4] S^iC, ^HJ(c*5^r«. ±IE©#W^ 

H*. ±ls©^B^©«i2?iJ©^ita^©?c*©+ -j 
iiipB§n/cts^M?:^m-r2>fcfe©i^, mutfya 

[0125] ( 8 ) *%BJcD«^*BlfS©tHl!{fc^iJ$ 

$,<0. DNA^-f^nrH 1 ( D NA7I/ ) £ t«f 
DNAf 7'±©BfS©M^K^iJSti:-(:®^-fb§n/t 

d n a £ fflffi^ &be?'J * wr ^ mmutz £in-< ^ e 

TtfflSh^. t$*4*©^S$:©#iI££-K©&{i:r*£ 
tii, ^a-C*€>C£^8> D N A ^ 7'«iteT-©f6^ 

^ij § -t±r mMi t $ n/c d n a ^ » &^ttMii© 
M©^tti tc#(c»® r* $> & „ 

[0126] ±ta©J; ^tc, *^BJ(D^^J;I3^M© 
D N A S— *fflOtt«-C*)»iH-r SCi#fC*5. iWHl 

4«»W»*L/t». C 5 UTS 6hfcDNA, «f(C»* 
l> < BKEKWCC^OfflltjR'&^WL/ttt*— 2|s«|©DN A 
«. DNA5 t ^7±Ccia^T^DNAK>T-£Lr*f®tC 

d n a ^mm^mm.icm.n § -a-r ?if*«^gtt 

«?-c(^§tifc©t^©faft©fl?!. ^hatw-^t 
•5. ±fB©DNA«-e©SSfIf*{C@^b ; Srtf 5fl&, jfi 
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[0127] *»?8©*ffiCcj:»)iB«3nfcDNA*Bf 
3£©«««:|&!J 3 tS-T @^b 0 fc8EWffieft<». 09*. it 

14© & & 4 tf . ^ -Y 7- y # A -tf- 2/ a > 

*HJ&f 6 <3, 2Sra«H5e<b#Lh©«Mi<" 

A *§f5£©^cK&?U S-B-r H3£fb 0 fcDNAf ?y 

[0128] ( 9 ) *SHI!©8M©**l!|j6:W£ 
±SB© <fc 5 K . #IMI§©— «««: «fc 0 QWCJEMrcrttfe 

5 <t -r zm&fomkt &*8»©fl&. sictc^asa 

3©^*«jtT*C S. PCRffi-CSiSJSig 

^«J©aiS*«^W«:^b3-B-4'if*jW*S)fc*, 

©^y-ju«ss*ijffli*spite%sa 200di 
JiTF) fcRB<=>ft. *4t-;i,t ?^«fflil-c*s. — 20 
« c © «fc 5 < . suas^©^ 

#g-C$,So *!3&:^ttl#^©l#15fr6££fc©tB^# 

f^gft, $6cccne»©taffisi^^»M4u/c 
«K©^*>Bjfi-c*-5ci*>6 > . mmihifK.-?*? a 

v-^JHWtctase-r-SCiCCJ:*). §rig©&®<&$«J: 
«*s P C Rffi© J: 5 «c«B*fc§SSL «»ttafl3C{t*£« 

i*tttt«i*©^«Jte&S£L"Ct>«h"C 30 

[0129] */c. *BHJ©^S«> ±iB©DNA^y 
7'KD^bTSfc»©DNA»fM-©J;^^^ffllM > *>o 
^lODNA»rfr%«tttS*ftiLT«S-CftS. "3* 
ftfr^. 1 rXDMmt UXte, fjtftSJfcH-CDNA 

rcffiffl©^ Yv-^fffl LT^NSitiMiffl© DNAK 
tt*f#* 4. «#H\ ##PJ©*a©ifM£ 

a4«M*4»a©«BU«i»ffi. WSPCRaff* 

ss. ma, juu-f?* risvx <nu 

oleic Acids Research) I24i, 1 9f, 37 7 8- 
37 8 31 (1996) (CfBtt©* 5^*^49 > 

«, i?* y 5 v (Genomics) M 1 3#. 7 18~7 
251 ( 1 992) (CiE*S©fi§S7'7 -f V- (Degenera 
te primer) £JSt>7c D O P - P C R (Degenerate Olig 
onucleoti de-Primed PGR) SKl^*, K 6 ft/cltSS© 
^7-f^-*ffifflO"C*6«>-5 fflS©£#S1£ffi£ *HT 
-SCi^-c#-S„ 3 BflKE©7>^A^5'l'-7— 50 
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©^K*i*iS«:^3ns^"^'f v-^uifrtii*. ± 

E©ISt?f¥(R3nA:*6i5>4IIS!«iKc-5(r»T 1 h b 

l-5ciAs-c§4„ c©J:Mt\ ®$J&nifig®©gaS!{ 

xei*»M©^rffi%ili*^to*ti«. 3*«B©DNA 

s. 

[0130] iK^^Wtiilil/tB. fflia^CCte 

t^r^ffl&tf u-^'?- K=&#6Ja3-a-S/ti&©-*IRDN 
A , aw©«firf©|6^* WlWI-r 4fc A©-*«lr > * 
-fe>^DNA^AiS>0, Cft6ttji^&3M£, 1?iR«y 

# v - ah?© ae?-ii Afflfif* * got u r*f*ic $ 

ft£„ *»M©««l©*HI*ffi». ±SB©«fc^ttE*ffl 

^©-^ii. hu< u-mmwm^x^mm- z 

fc«>©*ftiL/-C»a-C**. 3 6&C\ ##63§©#i£-C 
tt. m«*f*rtr©#«*«Jftrr4 «* 9 4dNTPO 

[0131] #$PJ3Ccfc<,>r^i34afcDNAlKJtti3i 

n a ixz<Dft$wmm.mm$m$:m^r mmt£« 

(C-^7*i'n-->^-r-SC i^s-C^S. 56KRFLP 
©J: 5 «c»0IE»SR«rffll»>fc«Hil4-r 6 C t bfmiX < T 

3te : f-l^©^Sficfco^-ct>iA<fiJi ; sr'*4„ a 
fc, ^^(cfccirftiiiisnycDNAwmi, a^©^ 

i'U^^ FtcJrO^SnSfc*. ififa8lrK-*CCRNA 
sff U y -7 -Hz*©7"P ■=&- * -K^ffliAA^-efcW if 
B«rM-*»StL/rRNA*^BSU. 08*. tt. 
fcRNA?r-7-n-^iL/-CffifflpJtgT*6„ ^SQctf 
6, jiSWdNTPWf^fcOtcM^iasnfcdNTP 
^r^ffl b r ^^©eMB^JiBW^ffi^llJS-r SCtK 
<£9, a3te«»SnfcDNA^o-^%f|p»-rSCi*i 

[0132] ^^©^stcte^-c. mmwicmtazti 

[0133] *i6w©e(Miaw©i«s*s©«a*JSiT 
2^w^^(c±ifip-r^»o 

2. ^a-cfe^ife-c*, -£©t§£-y-v;Hf >f^5-© 

3. a^r. ifitijaSBi 3J/c«2«©+^-7^-y 35? ^ 

K77^?-i 2S©S3R (DNA*^7-fe' 
*J«fccKi> K5? i'UT-Hs) Tj|ifi3tl4. 
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4. l^©^-fv-cfc0^»ODNA«^J5SStl 
l\ 3 77-f7-Wf»10 0%ci:PCR 

6. fMIKJfcK: (a-S) dNTP©J:5ftdNTP7 

-C^fiCD D N A JWIKtf- * fl&M" 4 C i * 5 . 
[0134] «±©<fc5«:. *»WO*ffi»n3ltW^^r 

[0135] 
[0136] 

*»iBCD*ffitCffifflSniRNa s eHO^^ hifc 20 

( i ) ffiffl-rssiai«©si« 

*«aH5EffliSJ»iR : **KftK3& s *ti**i4 0 mM h y X 
-fiS(pH7, 7, 37°CK 4mMMvn^^ 
A, ImM DTT, 0. 0 0 3%BSA, 4%^'J-fe 
2 4/iM#'J (dT) fcft4J:5fcj(m*-CH 

[0137]#V [8-3H] rf^;H(S«: 37 0 
kBqO#'J [8~3H] 7f^8«**20 0 ^ 1 
©««*CC*»Ufc. 30 

[0138] ^'JTf^KI : #y7f-;l/K*3 

[0139] : «Jft«a***ti-en2 5 mM 

HJX-ttM(pH7. 5, 37*C), 5mM 2--* 
;^^hx^yHK 0. 5mM EDTA (pH7. 
5, 3 7°CK 3 0mMMthy5A, 5 0%^U*fe 
n - ;U&c & £ J: 9 tcaB*t?BHt Lfc. 

[0140] f»^£feT-*H»)«D N A©iM : ^MM*D 
NA2 0 0mg%TE^^7-100ml JClSl, 
Kfflf 3 1±/c. Ig^CD U V 2 6 0 n m (Z>5R3feS[«r 40 
U 1 m g/m 1 0?«atC?KSffl*B7K , r*«ib/t. -X 

am* i oowi o»nftffit& *«<t>ra» 

[0141] ( 2 ) ffifSHje&ft 

±ta ( i ) r«HLfc*ffl*rasje«9 8 5 ^ 1 tc* 

»J [ 8 - 3 H] 7t^;^?§}&7 m 1 fcflP*. 3 7CT1 

uM0Ctt£J:5K:8 u \m^s 3 6CC3 7 - C"C5#ra« 
}$0/c o C©J:^ecL/T#y [8-3H] rA-^yd 
TJgjt« 1 0 0 0 /x 1 *MKl/fco *fC, KSfS«2 0 50 



0 n 1 *#ffiU 3 O'CrS^KfiS^Lfc^ ffiR(D# 

*SB#wtc 5 0 u 1 fot>7*y >^'br , aoauecc 

*-*>:/'J>y»Wci 0 0 
mMfa y h y A 1 0 0 u K f&K&ttttiB 
DNAiS5 0 M 1 *5<fccn 0% f- y ^aag^M3 0 0 
n 1 (£C PM«J£©»&tt, fi*E*3 0 0 /x 1 ) £JJD 
0TTC5#IH«»ffc lOOOOrprntlO^Hl 

^L/Co i#6n/c±i2 5 0 m 1 *'Wtju 

iCAft* T*TvOl/-2 (NEN^^^-fiyX^U 

>*-rCPM*8B5ELfc. 
[0142] (3) MtS 

h (Unit) »B k JHT©if«3fCl|tffiU 

Unit/ ml ={ (S'J^L/cCPM-^^>^CPM) x 
1. 2*X20X1000 x#|R^}X 2 0 0 ( n 1 ) 
/ (^CPMXY&X50 X9**) 
1. 2* : £CPM*CC***lS#y [8-3H] rA 

d TCD5 0 /i 1 ^c0©nmo 1 £fc 
9 * * : »iE«« 

[0143] ntktn 1 

( 1 ) iSDNAi7 , 7>fv-(D^ 
*5cfcOV^>rv-B, DNAMU F * 

tffl(r»r^j*Lfc. mmcDffipm^ 

1 tC±IB<D 9 9 mm<D— *«[D N A©E3tEJ«*5Vi". 
E99«©EW##2*Jj:tf3tc, ^ft^hJiSSS:?" 

TCC^T : 

U*^ Ftil§n/c77^7-©i^M ; 
^ncD3' ^4S^6 2li©7 s **^y?K^^U*^F*i 

cd y * i/ * * f (D 5 * ffj y >bms-&* s * x * p * * 

?'^v->tf3 : 7 7^7^ 1 CD^'^-Yv-O, 

-en©3' saBcD^^+vy^^^u*^ no^y 

5' PJy >K*g^*^*a^*x- Ftt-^WBttSft 
/c7 7^v-(0ffl^M ; 

-en© 3' 2i©ftt^j ^ ^ ut^ 
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»©'J^^ut^ F©5' flM'J>lttfr&**#**ci 
[0144] ( 2 ) tfipiJSJS 

5' —3' x^v^^UT-^tt^a^/c^^ 
^ . ftfrF^i" v 2 *&&<DB NAtfVJy ~<&-C<lb2> 
BcaBEST DNA^'J^7-if SiMl) 10 
<h, ^lifi*(DRNa s eHtWc 1 onedW 

[0145] Sf£?£«, Ttaoj: ^^p»l/c 0 

3 5mMh 'J^SA77 7 - (PH7. 5), 0. 1 
mg/ml BSA(tM7^5» t 2. 7%^ 
■J-ten— ;k 5%^^^;UX;l/^+-> F , SI. 4m 
M dNTPiM lOmMMvnS/'jA, -en 
-en2 0 p mo 1© ( 1 ) «*<D 
—-fiO^y Uhmcb. S n g<D^F&—MR$& 20 

iDNA, 5 UCOB c a B E S T DNA#'^7- 
Hz\ 6 OUOc 1 o n e d V#Z?\sT-1zH. BStM 
0 m 1 0 ±8BSlCiK«:ift— CCiS^L. 5 5 
6 C, 6 0ftmUULtc'i& 9 0°C, 2^Mlt8f 

r : 

*f\>U 1 - 5 : A v-#f 1 >f ^-*t 

5 ; 30 

^f\rU7 : ^^v-*t4Sr<g/BU RNaseH^ 

[ 0 1 4 6 ] *G>*§S, •=ef s ;i/2—5©si£S[*ffiflau 
fcig^, fi40bp (base pair)—^9 0 b pCD^Hr 

rDNA3W*S«3nSC43WI863*»ittr>fc. £/c, — 

mZtl&mi 0 b (base)CDtfitlKK- (— *«DNABf 40 
it) *JWHr#fc. &*s* ^^lfecfctfTOKJfirtt 
D N A ©iiifitt* o tc < ffitf) htltZiP-o tc 0 

[0147] ( 3 ) mmmvmmm 
?:70ci3>- 1 o o (^mmm) wt^ai 

fcf£, ? ^L^-CC h^*:73ttfc*reDNAIKJT-*0 
©Ufc. RDNAWritOttLaiB^J^^^ + ^ffitCcfcO 

Jt#»3S D N A £ |5] c ffi||3J»J*^o DNAt$) S*W 
flBBSftfc. 50 
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[0148] ( 4 ) Rtmw(omi 

±ffi (2 ) <D*r 7*Jl/2<DKl£ig£113$? U cn^i^© 
KJ£**. 0, 15, 30, 60, 90, 1 2 0m 

^nfn5 5°cr«um 9o°c, 2^<omm^c 

r/3 : 1 7^o-xy;^iiU/ctaftiK:rl*f I 

/Co «aa«i©*s**ia2cc7s-r. H*i-6«*n-e 

no, 15, 30, 60, 90, 1 2 0^PJSlSU/cS 
iLr, lOObp DNA ladder marke 
[0 1 4 9 ] 0 2«:^3n4ct^ tc. StEB#Ki#o#r 

^ h-cc»*r^c<L^3n/co 

[0150] HJfctfiJ 2 
( 1 ) R NACOSY 

*«««ccjBa<tLr«fflr*RNAtt, t h«s« 

HT29 (ATCCHTB-38) (*H#IS^itSI) 

frhh*4*S-*V(M (7-f7f^tti) *flH>rw 

/m wctms!fi/fc 0 *fcRNA©woe*»**w«:w^ 

/c<hC3, OD 2 6 0/OD2 8 0 = 1 . 8r*o/c 0 

[0151] ( 2 ) tmmm 

M&Wm&teJ: ZfDNAtfVjt? — tfiStt*WT ^Bc 
aBEST DNA^»J^7-t'iRNaseHx>F 
^^UT-^ffll^r, RNA**60cDNA3Wi»*i3 
n£^£*£f*Lfc 0 

[0152] JKCEffitCW: 1 m g *B^O±IS h-^^RN 
>^CGenBank)aMI»#, X01060CDthh^>X 

7 * y>u-fe^*-*3- F-ra««*»*i©*-^'? 

»2*ffl^fc. 
[0153] ±fB(DSJSiK«:5 5 °C, 6 0^PbWSL/c 
^ 9 0°C, 2»riMltif^$1i/c c CCDS 
tfM<D5 %<DS u \ &3% Zis-7*3 : 1 TtfU-X 

♦iWrit^Stigt? * tc 0 3 6 CC , £ — y ? hil /cSSSB 
/c, l^»J«©IB^J»#4 ^3n^SIB?»J(DD N A y' 

p - ^*{£ffl urtMf >^ ^ y $4 v a > 

/ciC^, CO^n-^tt±IB©ifiHBrK-tc^-/^y ^ 
««3&«jE L < «M1 3 tlT * C i tWSIS 3 n/c 0 
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[0154]* 
( 1 ) 7'UV-<D&1£ 

■C«, pUCl 9DNA (SSStttJ) «il/c 0 
pUC 1 9Cr)5?^U*^F135»J«7 !r -^^<-X, 10 
A> * (GenBank)Sf8#-^ L 0 9 1 3 7 6 A^nJfiB 

RNA PCR Ki 
t (AMV) Ver. 2. 1 (£?BittM) ffl^r, ^ 
#(Dtim^t3 Fa~;MCt£oTK8fkfc2#if(DNAif 

[0155]77^f v-tt A (ii«T>tg»4 5 0b 

*WU -ecD3* *ffi2*JS#!;#*#l'**Ffc:«* 20 

^ v-SPtB (fHKK-fill 2 5 0 b p ) : ir^JSKD 
iSW»#5*5<fc^7«:^sn4*aE5tt*WO. 

^ >T v-*fC (if *lWtf^5 2 0 b p ) : SB?«CD 

v-*f D (iP§KJtg#J 8 9 0 b p ) : Kfl«<D 30 

is?ij##5*5j:^9tc7n3n4asia^j*WL, -e© 

3' ^2ffiS#ytf**u*?- F 

^ v-2tE (if ttWfi-era 1 3 0 b p ) : U?!J*<D 

bb^j#-^i ofcjc^etc^^neffiSBB^J^wo, ^eo 

3' «3SI^V^^b^^ FKBSJ&bofc:/^ 

^ ^-»F (if *1»t>t-S*J2 2 0 b p ) : BB5U^<0 

3' 5f383ffiS# ! ;>j<** u^^ FfrcBSJfefrofc:^ 40 

7 7-rv^G (*MWJtfift3 2 0 b p ) : iB?iJSt<D 
SE^iJS^l 2fe<tO*l 3&c^£n£iS31B^£WU 

cd 3 ' ^satta^y^^u^^Fccassitoofc^ 

[0156] ( 2 ) iiifgJSJft 

»)A^^7-(pH7. 5), 0. lmg/ml B 
SA (4 1 Jfil?fr;U7^>) , 5%^^^^^*+^F 
% SI, 4mM dNTPg^t, lOmMffitv^ 50 
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-etl^n6 Opmo \ <D (1) (D^^v- 
21 ^e>WC100ng(DpUC19iSDNA, 5. 
5U(DBcaBESTDNA^y^7-t\ 6 0 UOR 
NaseH, KJ£3R©«**§*5 OmK 
[0 15 7] Sjas^ttJ&lTOifcOt?**. DNA^ 
iJ^^WRNa s e HflSSffl©KJ£«*9 8 
°C, 1 »IH*SStt«iffl«. 5 5"CCCJ&*PU, DNA^'J 
y^-tisitfRNaseHtil^l, 5 5 °C, 6 0# 
WSl/c 0 SJ6»7«. 9 0°C, 2OT»ltSi 

-^3 : i r^o— ^y^ccr«aacift*tftt-3fc. 
[oi58] ^cousin* i^rtio^-f^-^fctar 

^^OOififS^S^fc^T, 2#£fDNA£S#M£GT 
if igJSj£*tf UiOT^SCi £5g»Lfco 
[0159] ( 3 ) if iHjg^tDSlJRBW^rS^k 
*»M©i«ffl***fflir^»6nfcif«WrJt©WIE^ 
«Mfc*COt>T*»#l,ft:. iSDNAilt, p U C 1 9 

fB«SW)pUC19 upper (2) NN^7>fv-te 
cfcO'pUC 1 9 1 o we r N N Zf? A L 
/c 0 tt^-f^-tt* ^fn^3' 3£$S<D2tSS 

ifiVtfz F«c«*!ftfrofcfe©*flH^ TIB 

KJSiftA : 3 5 mM 'J >it# V Ar? * 7 7 - ( p H 
7. 5), lOmMMv^^A, 1. 4mM d 
NTPfi^t, 0. 01%BSA, 5%DMSCX 2. 
7%tfV'&U—fr , §100pmo 1 ToCDp UC 1 
9 upper (2) NN^^-fc^pUC 1 9 
lower NN77-^7- s 5 0 0 ngOpUC19 
DNA, *5J:a f iS(ffl«a*-CSlSiRg**4 8 u 1 KM 
Sl/c e 

[0160] ilBSJSS* 9 8 °C, 1 ^Pfl^ttftMU 
/d£* 5 5°C&C*££PL/c 0 JJWC, 6 0UCDE. co 1 i 

RNaseHWO'5. 5U(DBcaBEST« 
U J5JSffi«€r 5 0 m HC 0fc o KKJSiK* 5 5 °CC 1 
B#fffl>f>^*^— >a>L/Co KJSftTft, 9 0U 2 

U/c. HiRSti/cif *i*!BJ«, 1 0 0 m 1 CDSM^RS* 

[0161] ±EDNA»«*««LrWISBWrS'fb* 
ff-^fc. fMRRBSRtt, Ac c I I (^SJBttK) fcJ:^ 
Ben I (SfSitttM) SffifflUfco «T«:SlC»Bttffi 
DNAJ6RR3M1. lOXAcc I IiWf^? 
7?-*5Uil OxBcn ISSftA-;77-S: 1 M 

1 x MR03RA cell *4^ttB cn 11:1m 1, 3 

gjt«^3 7 e c, 3o»msjea. ioxa-f^>^ 

7-j» — (loading buffer) * 1 . 5 M 1 JJlR, ^CO 
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[0162] A c c 1 1 <£t>*B c n I <Dl> 

[oi63] ( 4 ) mmzm&M 

5-6fCpUC19 upper (2) NN77-fv- 
^J:^pUCl 9 lower N N 7'? A ^-(DS^W 10 

Fi'y J-?-X*fo%> 0 p UC 1 9 upp 

er (2) NN77^v-(t 3' 3£S£»M£fg* 
W&U&<£^5*v>;,^QA. C. GK:g&Lft:4®3S 
(-en-^ft, PUC19 upper (2) NN~U, 
PUC19 upper (2) NN-A, pUC19 
upper (2) NN-CW^pUC 1 9 uppe 
r (2) NN-Gi?W5)^8U/c B CtlhCOV 
^ A v-(Offl^t)1±iCOl^"C«T^^'r o 20 
y'"? : pUC19 upper(2) NN-Ufc J: £>*pUC19 lo 

wer NN 

^ v-#t2 : pUC19 upper(2) NN-Ate <£ C>'pUC19 lo 
wer NN 

7 7^7^3 : pUC19 upper(2) NN-Cfc <£ t>*pUC19 lo 
wer NN 

*f4 : pUC19 upper(2) NN-<3b" <£ £>*pUC19 lo 

wer NN 

[0164] Kj£«tt, TfB©J:5K:«HOft:. 
30mM'J >@£# 'J^A 7 7 7 -(pH7. 3 ) . 30 
0. 0 1%BSA (W7;^5», 5%DMS 
(X §lmM dNTP^ft 8mMSB7^^ 
A, ^n^n6 0 pmo 1 CD±fSCO^-7>f v-*tfcJ:C>* 

5 o n g (ommuN a . ** *wsm&9*vEjtaieBM 

£4 8 m 1 £cLft: 0 

[0165] ±iBJSEl£«£ 9 8 U 1 ^HWteEttftffli 

5 S°C(,C<%mLtc 0 ^CCC % 5. 5U©BcaBES 
T DNA^V^7-fe\ 60UCDE. co 1 i RN a 
seHMU, 5 5°C, 6 0 7>r a TOl/c e 
9 0U 2»ffl»«ftLr»***ffiS-t*fc. 40 
M 1 fettflJU 4% ^>-:/3 : 1 T#P~* (SSH 
SttH) y^«cr««BMBl*tf«Cofc. *©*S*. pU 
CI 9 upper (2) NN©3' ^jWtBWWtt:/ 
7 v-Offl^if WSWi t^ft4 5 0 b pCDif 
%mX-f)mm$titc 0 —75-. PUC19 upper 

(2) NNCD3' »$X7^077^f7-(Dia 

^ fet* cc o ^ r a i > r n *»»i»f it « , mb-c * & * 

[0166] HffifflK 

(1) W ^Pt^-^CCDSK 50 
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iH€S«iUr«, bhh7>X7i'J>l/-fe7'^-?:3 
-FTS««*aBRLfc. E5«*<DK5ll## 1 2*5«fctf 

^RT-PCRStCd:0t§/ciiiti»?it^7 5 0bp^f 
fflbfco SJSSatt. 50yl, 100/i K 3 00m 
K *5<fctf5 0 0 m 1 CCtt£<fc5fcWHLfc Q TKKlK 

Kj£«A : 5 x#fflA 7 7 7 ( 1 3 5 mM V >fifc*7 l> 
*A«f»i8 (pH7. 5K 0. 5mg/m 1 BS 
A, 2. 5%DMSO) 10/zl, lOOmMBK^y 
♦ 4mK lOmM dNTPS^ft 5m 

1 , IOmMATPIOmK BcaBEST DNA 
tfV M^-V (2 2U//z 1 ) UK RNaseH 

(60UA1) UK WaiII§7Kt3 9/il 

J5i£?£B : 20/zMbhh7>^7x'J>U-i27^-S 
•JvA**- 2) *sJ:tf2 0/iMt hh7> 

X7iy>H27^-7 , 7^v- (K7U##1 3) 

n-en3 m i k hmdnaiu oon g*5<fcv«a^a 

7jcC 1 1 m 1 &C0ft o g»*S5 0 m 1 J£Lfc©«£tt, ± 

[0167] JfMIKjStt, ±IBB«£ 9 8 8 C, 2#HMa 
SLftfg, 5 5°C, 3^KfiS}^L/t. ^CC % 1 5 00 m 

a>ofcA««:mras©B«*asfloo, wrsl 5 5°cr 

felts St£«8 m 1 £3%7#n-*^;b«^*»L 
ftio 

[0168] *(D*fi*. c^-rtKDSjEsatcfci^rfeja 

^J:<@Wi-T5»3 o o b p©iWI»f>t**ar« 
te. Sfc, «fflDNA#PCR*«K>^C*or*>IBI« 
tt< aW<k-r*i»(BWrJt*»6n4Ci*»B0fe. 

[0 16 9] (2) w-uraxsiK 

tt, t h h7>X7x'J>l/^7^-^3- KT-SM^ 
*r«tl?l/ft:. !B?iJ^CDiB5*tJ#-^ 1 2*J<tVl 3fEi£<DgB 

3' *M<D2*a3^y ft: feO* 

R^cc i o mtctmmnm 1 5 0 b P ^ffiffl u/c 0 sjs 

Saw, 1 0 m 1 Cc Sc 4 <t 5 ^CPM U ft:. TiS«:jgj£}R 

JStBJRA : 5 x$^^' y y r - (13 5 mM y >^^7 U 
•^AlttflBJR (pH7. 5) . 0. 5nig/m 1 BS 
A, 2. 5% DMSO) 2 0 0 0 mK lOOmM 
IWv^*S/«5A 80 0 mK lOmM dNTPg 
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&m i o o o u i fc«fcc«gffliaEa*"C9 . i m new 

KJ£«B : 6 0 mM b F F7>X7x 'J>l/-k^^- 
S77^v- (IS*J#-^1 2) *$<fcO'6 0 mM thf 
^>x-7^ y >H2^^-^7-f7- (IB#J##13) 
^ti^tx2 0 0 w K ilDNA filOagWU 
MS^^Kr 5 00 /zliC L/c Q 
SJcSKC : BcaBEST DNA#!M^— (2 2 
U//xl) 200 /iL RNaseH (60UA 
1 ) 2 0 0/zl, 10 
[0170] «JMSJ£«, ±IBB«£ 9 8 U 1 7>feW 
IIL/cfl, 5 5°a 3&mffi$l>tc 0 ^Wc\ Efl6 0m 

-^-^a>L/yfcA«K:«ra©Bjs*»jsniL/, setcc* 

/c Q KI6»TflL *fB±fc*U, JSJS«8m 1£3%7 
# p - x y ;l/«»?*tt L /Co 

[0 17 1] ^<D*SS, 10ml ©JSJ^®**C*-3Tfe 

IWit^ft3 0 0 b p(D*liW>iTWJB*J:<*Uir* 

fco D N A C Ri9*I»rW*rft o t fefflji 20 

?»DD N ARit^i t S D N A f 7 ^fWc 

tei^r, *^©^^3toz>PCRffiiifc«i/rfe» 

[0172] m%m 5 

(1 ) ^7 7 7-©IIiRNa s eHl&mm<DM{& 
^^r-OISiRNa s e H©ffiffl*<DKH!ft:ot,> 
Tt&f^L/c 0 §§M<b LtpUC 1 Q^^^t-ftCZ 4 9b 
pfecfcO'9 1 1 b p(D77^V> h£^n-^>^LT 
f#6nfc7 7X5FDNA (pUC 1 9-249fcJ;^ 30 

puci9-9iii»T) 

g|<Z>IB^J#-^ 16-1 7fEtt©ffi9U*W-r5MF 2 N 3 
(2 4) 7*7>fv-*jJ:ffMRlN3 (2 4) v 
-©3' ©S3SM'J^^U^^Mci/ct^7^ 

©ft*^-foi*6Cj:9 pUC 1 9 - 2 4 9r«#^4 5 0 b 
pCD, p U C 1 9 - 9 1 1 "CttJft 1 1 0 0 b p OttMKr 

[0 1 7 3 ] Wtr5^7 7r-ft 

mZmtRLtc. RNaseHIJ, &$R»n*5 <fc 

f«S0. 3U-1. 2U/Ml»fc. h'J^S 
B^^r-Sft 10ng©pUC 1 9 -249«§ 
l>«2 0 0ngOpUC19-91L S60pmol 
<D^>f -^-teefctf 1 lU/5 0/il KJft^SScDBc 
a BE ST DNAij<y^7-WW, Sgttffll 
(2) £HttCCHKLfc. »J>ll*y^^7T-* 

(pH8. 7), lOmM J£tffc#y»?A % lOmM 50 
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flfcK 7 > A, 0. 0 1% B S A, \% DMS 
CX 4mM mWr? J*. 0. 5mM d NT P 

t a S cfc 5 tcHS L fc 0 ±K' -* ^ 
tpUC19-24977^^ F10ng/50ul 
KJ£§S, &6WCp UC 19-911 7*7^5 K2 0 

0 n g/5 0 w 1 #6 0 pmo 1/5 0 u 

1 J5l£S»D:/^ v-, ««a4&5RNa s e 
H, 11U/50//1 gJJgiOBcaBEST D 
NAjjfjy7-*fe^^CiSUc, 

[0174] »(BKJ6H«Bi4ac*pUC 19-249 
*Sl»ttp UC 19-91 1 &«^-{v~(Dji}K*9 

8 °cr i »n«kstt«iffla, 5 5 "cs issues 

0 <Z)JSJSffl^Bffi*aS»P L , 5 5 °Cr 6 0 #HJ5tE3 i* 
/c 0 J5l£»T»* 4°C«:f£SJU 1/10100. 5M 
EDTA*»S»PUrgj£%fP±3#fc D £g 
Jt«cD3 u 1 £3%Xf-:/3 : 1 7#P-X- (SSHfi 

[0175] *<D|fcR. PUC19-249 £i£M<i: L 

77-1, h y J/>^?7 T-^CDJltC, pUC19- 

9 1 1 IriMi kfc»£tt h U ^ ^ r h 

y y y ? -m. y y ^ ^ ^ t -^cdjib 

CCflMBJ»*©I^±36SB«>6nyt. 3 RNaseH 
/c^\ 0 . 3U-1. 2 U/m 1 rffllifctfr& 

[oi76] (2) •fu-r-momt 

&m?Z 7'yJ *-mttemi<Dm&15&lc***. £S?iP 
^WL/c D SJJSRK. ±fS ( 1 ) tB«©ffl^<D5l&, 

mmtLx puc i 9 -2 4 9*flii>fc»*«i^ y> 

I*'J-)AA ? 7 7-$tt6 0U/5 0 m 1 Kj£(DRN 
aseH^ HJXttB;^77-», bVis>'*y? 
y-mZ3 OU/5 0 m 1 5JJ©RNa s e H£ffll>T 
ffo/c 0 ^7^v-©a[gBl Opmol-lOOpm 
ol/50ul (DfiItMb/c B KJ£gfefl=teJ:t#t« 
ttffiK* ±12 ( 1 ) E«iia«fCL/fti. 

[0177] *©is*, ^srex y y t -m^m^ft 

*§^4k 1 Opmo 1 — 1 OOpmo 1/5 0/2 1 CDfa 

[0 178] (3) gj&^7 7-OpHO|» 

fjgJLfc. fclfcmz. ±fE (2) BBttOfflJSSiBiaccL 
/c 0 pHIt y>M*y5A^<^7r-3R«. pH7. 
0 — 8. 0©t5HT, h'JJ/W^^r^lt pH 
7. 5-9. 2(D$BST > , MJXffln'^7 7 -m 
pH7. 5-9. 0CD«BH^WL/Co SjS^fr*5j:V 

wmit ±ia ( i ) faa<hiBiti^b/co 

[0 1 7 9 ] *OlS*, S^0^v77-»tffll*p 
H (Dmm CC *$ ^ r , g W 4 r ^> ii«WrK-*sStBT * fc. 

[0180] ( 4 ) mm\mm 
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±12 ( 3 ) !EiS<Z>l> ^7-|(pH7, 5 ) <D 

&j£#&ia#cT\ ^y^;UX;l/*^>F (DMSO) <Dm 

tfeMUCo DMSOCD^DSte, M^P-10%CD 

>4tSI£iS (s^vaiS) , x^;b$^>3^JS 

7 , hi/Xi/>2gita(t^7^ti) , hy^u> 

^T5> (^fc^-fttS!) . 7'nfl/>i/7^> (7"*7 

^fe^cxiswflBBt*, ±ia ( i ) ietto^iraacc 
[0181] -ecDfem. dmso^, ms»p-5%, x 

4 0MM-4 0mM, HJ^^I/^^B, 0. 0 
02%— 0. 0 2%, ^nfby^T^^ 0. 0 0 20 
0 1%— 0. 0 1%, *lt^7^^^>2tH 
tt, 0. 1 mM- 1 0 juMCDf5fflT\ a^CDDNAKK" 

J: < ti« ^ ft & C <b *55gS"C* ft:. 
[0 18 2] (5) ^^*^A*<D«K<0«W 

tfMl/Co iiiltpUC19DNA^, 
-£UT^J»©EW»#1 14j«fcCJf6Elll®BW** 
«pUC19 upper NN24977>(7-W 
O'p UC 1 9 1 owe r NN7 7^7^fffll/c 0 
K?'^ >f v-fcf-C, |j225bp <DWi»rJtaW6ft 30 

[0 18 3] 35mM'J>B*y)A^^7- (pH 
7. 3K «*5?«S8mM<D*{b^^*->^A % 

Md NTPS^I, 50ng pUC 1 9 D N A , &6 
Opmo KDlfB^-fv-^ 60U RNase 
H, 5. 5U BcaBEST D N A # V J ^--fe\ *5 

NHHBttt ±12 (3) <fc[i3«teiyTfTofc. -tote*, 

[0 184] (ejv^^Aaffi, fc^dNTP 

NTPr«Kte^l>Ttef*0/c o SJCWifiJiJEtt, 25ng 
©PUC19 DNA, mx<DiA&<D-??*isy&* d 
NTPfeWfcUiSB (5) ffi»Dfc©&H«KLfc. SJS 

^6«=*5j:^*«tt5tB«±ga ( i ) mmtcisxn ->tc 0 50 
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[0185] i«glmM0d N T P-CH^bfcKJfc 
3R"Ctt, 7^>")AWi^S6mM-l OmM 

MCD v if * A T'SS L fcSjS^r « d N T P 
*»?«K0. 6-1. 2mM(D®B"C@W0WI»Tjt^ 
f#£ft/c 0 £e>&t, Mm&0. 5mM©dNTPri 
jeu/cJSj£;*T?«, ^* A«Ka***$?ft8 2 mM 

#«»?*ffi0. 2-0. 8 mM©«HrBW©li«»rjt 
#f#6ft/c. 

[0186] ( 7 ) y y «5 a^* v ~y y -«a. *? 

<fctf h y f >'< ?7r -«flBC{fciSJSttO*lt 

5J£iBBia/£tt. MNiflE2 0-5 0mM«;>i*yCA 
A^7-, g***SS2 2-4 6mM h U IsZsXy 7 v 
-£T£fiWra±i2 ( 1 ) !2igCDpUC 1 9-249?: 

*>±IB ( 1 ) iRWtel/Tff^fc. 
[0 18 7] e©JSS, 'J^'J'JA/^Pt^ h 

OmM, ft**?*K2 2-4 6 mM<DttHrBW©*HK 

[0188] (8) BcaBEST DNA^'J^?- 

*«9B©»*a&ffiK:SPt-rSBcaBEST DNA#'J 

y^AA^y-, F^»A'^77-^^ffll\ Be 
aBEST DNA#M7-a*1^22U/50/i 

iSJ^«©fBHrffiffl"f s«j^ta±fa ( 1 ) faigcop 
UC 1 9 -24 9*«ffliuytSJ£iRI««:L.te. S)£ 

[0 18 9]«OSS, BcaBEST DNA#'J^ 
^-*?fi#! 1-2 2 U/5 0 n 1 (DttHtetolvCgW© 

[0190] mwsme 

PCRffi£<Dt«3 

SSMte, pUC 1 9^X5 KDNACDv^^^n-r. 
>^>f htC^Jl 5 0 bpteiyfi2 5 0 b pCODN A 

[0191] E?»J«©E^J»# 10,11 te cfcCf 68Btt 
CDiB?'J^*-r 4 pUC19 upper 1507*7^7 
— , pUCl 9 upper 2 49 77^7-, pU 
CI 9 lower NN^'^^v-, ^rffiffib, pUC 

i977x$ fdnaioop szmmt UTPCRS 

j^?:tfo/c 0 p UC 1 9 upper 1 5077^7 
-fc<£0*pUC19 lower N N y'"y J v-CDffi^ 
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<&£>Wtem 1 5 0 b p (Dmmfr, p U C l 9 up 
per 249^7-f7-fcj;tfpUC19 lower 
NN^7^7-©I^MW #j2 5 0 bp<Dif 
*Bfr>W*»6nfc. MEWIBiJtW:, 7003>-io 
Orffifi D N A bluntingkit (SJSJfi 
tt!8) *^T¥»7f3SlbU p uc l 9 ? k<d 
HincI I If ^ YW?2Xi--'>#l>1t. ±IBti<f 
Wit©#ASnfc^7X5 Kiffll^T. »JM1 0 
9«Wt«StLfc. »Jfc»«ft#**S*U ^©Sf*J: 
DQI AGEN plasmid mini kit (* 10 

/Co CODNAWA^^ 5 F*«®£LTttfl§Lfc. 

27mMy>lA'^7-(pH7. 3), 0. 0 1% 
B S A (^iftLriT^:/^ » , 5%DMSO % Sim 
M dNTPg^f, 8mMifv^>/^A 4 20 
^6 0 pmo 1 <D±iB©^^^v-*f*5<t^l n g(Dm 
MBNA, to<k&&MMSttEJfiH&M&4r8 u 1 

[0193] ±n2&fcwiz 98u i frmmmtwm 

5 5 D C&C?££PL/c 0 fciC* 5. BUCDBcaBES 
T DNA#^7-^ 60U©E. co 1 i RN a 
seH«DL, 5 5U 6 0#H«J*tyfc. 
9 0°C, 2^Jrt»UrWR***S3*fc. *KlK*3 
u 1 £4% : 1 T#n~* (^BJfrttS) 

y^tcrma^tt^tf&o/co 30 

[0194] — #tM£ UPC Rr£rcDtf fpg^rtfo 
tc D KfE&i, PCR Amplification ki 
t (SSjftttW) fcffiJBU EW»DISW»#1 8-1 

lOpmoin 1 ngOiiDNA, feJlO'ttfliftK 
BTKrSJtSSS** 5 0MHat Jgjfi^ftt^ 9 4 
°C 3 0&\ 5 5 D C 3 0fA 7 2°C 4 0^1^^ 

3 m 1 £4% : lT#a-X (Sli&tfc 

$g) y^ccr««ijc**fTtt-3fc. 40 
[0195] #A»?Jt*^ 150bpfcJ:^ 

2 4 9 b pCDl^-rno^'^X^ K^WMiL/ciS^Cfc 
l^fePC R?£ cfc 0 *»W(D#«;^©*#BW©*« 
< «Bt*fc. S 6(c««j£»**»ffi{fri-* 
fctf>&c, ±IB#SjS«2 0 m 1 £W ^nn>- 1 0 0 
KTfllRU t©1^^7>DU-6 40»JMS 
ft (*«**v>tt«) *ca£»Lfc. -r*£#»IB<!>*& 
^ffi^tfWABrJt** 150bp©«^5 FSrUSS 
iUfcJWB«6 »A»fit* J 2 5 0 b pfiDW^tt 
tt4 0«£<»6ft*C£*WBr*fc. CCDCt^ 50 



6. ^SODDNABfjt^Si-rSDNA^y^'tCtoli 
[0196] 

( 1 ) RNA^'P-^CDPIM 
fflRNA7'a-7U DNA^JSS« (777>f F • 

*->^^Att») fcjflor^jsKUfc. *a>*MBW*E 

ws©E5tf*#2 oktst. m*aai«, 5' ^ 
M«S % 6 - F am <^u->»;-9--^a«) , 3' *s 

T AMR A (^U->U1f-^aSJ) £{jOTLfc Q 

[0197] ( 2 ) WaSlB*5<t U*kttt 
iliLt, 0. lbcfcfflngOpUClQDNA* 
^ffl L/c 0 77^v-« v E?ijacDIE?U#-*f 1 0 *$<fc £>° 
8 CCiB«©KW*Wr* p UC19 upper 150 
^7-f7-fcJ;0'p UC 1 9 lower 5 4 277^ 
|g7"^^V-CD3 ' 3fcSS2&K#. UsKS^U 
F«C«»«ltoote*>©«:«Sl/fc. 

[0198] SttSKffl««r£iTK:^-r o 
27mM'J>8^777- (pH7. 3), 0. 0 1% 

BSA, 5% DMSO, SlmM dNTPg^ft 
8mM ftS*7n>"5A, ^n6 0pmo l©_h 
BBO^-rv-JtftecfciyPO. ltfettlngC^ffiDN 
A , _hf E RNA7'P-7'0. 1 m gfcJ;^MiI§*t 
JSJ£}RSS*4 8 /i 1 (tCLtc* &ttittm± LX, iMD 
N A & L <D fc CO L fc 0 

[0199] ±ibkj£«* 98°a i ammix&sm 

5 5°CCC^*P0feo 2 2U(DBcaBEST 

E. coli R N a s eH*SRft]U 5 5 °C, 60^ 
KiSJSOfco «©f£, 10% SDS (Fr^l/ifiB^ 

^2/^ -raw) asR*3fets 

FMBIOllMulti-View (SSitttig) 
^ffll^l@ig5 0 5 n mrfrofc. 
[0 2 0 0 ] *©|g«, BcaBEST DNA4<y^ 

^W^/c 0 S/c, BcaBEST DNA^'J^^ 

- -tf »JnWp«:*j t fciSDNA «3&J & L <Dm^ i>mit 
i/W;mttU3ha^-?fc. — *SEDNArt*0. 
lng»SWJlng©i|^ ^fht>S*^^t;l/* 

tfta-r*ci*Jr#fc. iHja^oc o . 00003% 

(C^tfcBcaBEST DNAjKV fe'ffffi 
T\ ifDNAl^O. lngteiying^©* 
aWttiftl 9 0b pOiMllrWWBtJfc, IP 
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fe, RNA^P-^ct4tftUiffiitK*©a«a<gfttC<fc 

[0201] mmms 

CDie?iJ#^ 1 9fZi£<DIB?iJ£WT£MR 1 N 3 (30) 

(^ri^ttSS) Zi$mLtc 0 MR1N377 10 

3' «3ai^y^^u^^hHcgfto 

2 7 mM y >K-H ';77 - (pH7. 3), 0. 01 
% B S A (^jJl»TJU^5» , 5% DMSO, Si 
mM dNTPS^ 8mM Wv^V^A, ^ft 
^n30pmo 1 (D±fB<D7"^ v-$tf*5cfct>'l ng(D 
£#MDNA, 4ocfcO f Mffi^S7KrJS^SS^2 4 m 1 
&CL,/c„ 

[0 202] ±fBJKl£*&£ 9 8 °C, 2 #rH*&£tt#Hl 

5 5 p CCC^*P0/c. ^CCC, llUCDBcaBEST 20 

DNA#'J^7-fe\ 3 OUCDE. c o 1 i R N a s 
e H %miM U KtSSil* 2 5 m Ht L/c. iSS^ESt* 
5 5U 6 0*B«»Ufc. *oa, 9 0°C, 2&miM 

-^3 : l T^n-x^u^raa?*»4tf&o/c. * 

[0 2 0 3] ^5fc#<J9 

*»W©*i£*ffli»rajfiite*:»Bo- l 5 7^W^tf 

E^J#-*f 2 1-24 CC^L/Co IB?iJ#^2 li22(D« 30 
O- 1 5 7(D-^PS^1 *=J- 
ie^JS-^2 3i2 4©I^t)fti, ^n#JSI2£: 
a- KTSEmi&fcHrSJ:^ SI 
14^ 50 7-5 1 3I(1991)iE«©^ 

*Lfc*>0%««Ufc. MFStt. ATCCaiiS^4 3 

8 9 scomjfiittAfiiso- 1 5 1 %mmLtci><D*mw 
u m^ummmmm*xmmLtc&, 98-ctio 

2 7 mM U ?7r - (pH7. 3), 0. 01 

% BSA (4 1 JfiL*r;l/^^» , 5% DMSO , S 
ImM dNTPig^, 8mMS»7^^A, ^ 

n-en6 o pmo 1 ©±iBco^^^v-*f, 104—1 
oema»{c*a^-r*a®DNA urnta®) > **<fctf 

[0 2 04] ±SHSfB«* 9 8 °C, 1 #BB*te£te*ttffi 
SL 5 5 B C5Cj**PU/c. 5. 5U©BcaBES 

T DNA#'J^5-^ 6OU0E." co 1 i RNa 50 
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seH*8§flnU 5 5U 6 0»B«)$l/c. 

9 OX, 2»DiltB^^ffi2t/Co SJSEI3 

Ml £4% *->-:/3 : 1T#P-X (^iSiSttS) 

[o 2 o 5 ] -e<D*SJH, c^n©7 7^v^^io 

4^M+B^CDDNA^«S<hUr, O-15 7-^PS 

si»eimB©«a*ffii ut«ffltt ^ci gnosis 

[0 2 0 6 ] fgfiSflJ 1 0 

L/Co g|S}<t&4 2 2|s:ffllDNA». WTcDcfc 3 K bTUS] 
$S0/c o sr. ■iE»»ai«l**mRNA*>6»ffi«:<t 
OUn i - ZAP XR<^^- (* h^*S>->tt 

FDXt^a yLXn 6ft/cp Bluescript 
SK (-) 7T-^*#~*iBlRl/fc 0 3 ig^ 

5 F^«iot, mm<Dmm^2 5-2 6ta 

*©S^J**r4MCR-F^-Yv--*5j:CfMCR- 
R77^-7-, PCR Ampl if ication K 
i t (£S£fttH) *ffl^t»2. 2kbp**«fcC«fc 
4. 4kbp<D««WrJt*f#fc. C©PCRlr^$IS 
9H©*t«*ffiOll®iL/fc. iffit^7 7^7-^ IB 
9!ISt©EJWt 2 7-28 CCE»©E2W**rSMF 2 
N3 (2 4) 7*7^v-feJ:^MR 1 N3 (2 4) r/^ 
-Y^-fcflSJBU fg^^^^-^3' *«©3ai*5V 
#^^i/t^Fr*^) 0 SJ2SB[JHJ3E*J!UT«:^r. 
[0 2 0 7 ] 28 mM U v?v— ( P H 7 . 

5), 0. 0 1% BSA (^JfiLWT^^5>) , 1% 
DMSO, SO. 5mM dNTPfi^ft, 4mM KM 
7n^")A t S3 0 pmo 1 <D±8B<D:75-f v-#t* 
0. 2mM7> ^'»*5±^j8l7K4W, 2 4. 2 
»5tE«*9 2'C"C2^Hli!iffi0r, 5 
5'CdO%ifiOft^ 30U©RNaseHte<tV5. 5 
U(7)BcaBEST DNA^y^7-tW, SIS 
2g**2 5/zlOCU l^MfiWOfc. SJSa»7«, 4 
D CtC<££PU 0. 5M E D T AStfS^ 2 . 5 /i 1 J]Di 
TKl£*f*±3ti;fc. 1 £1%T# 

2. 2kbp*5^ifi4, 4 k b pCDififiif>t^f#^ 

[0 2 0 8 ] !*»J 1 1 
#«M©J**|#ffi-CifMUfctt4 OObpOADNAK 
)tiPCRrttiliiL/c3 0 0bpil 0 0 0 b p(DA D 

tc 0 ADNA(D^^l/t^ KE^Jtt^^>^>^(GenBa 
nk)SI*Sr#, V0 0 6 3 6, J 02 4 59, M172 
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3 3&tfX0 0 90 6©<fcDA**Jffir*S. *Hjfc« 
5C*J l^r &m~? ^^7^7 - *iE?»jaoDiE5tJS^ 25- 

[0 2 0 9 ] 3 4mM h y^>ttttM? 7y- (p H 
8. 7), 10mMM*y)A, 10mMM7>^ 

o. 01% bsa (^ifn.r»r;i/^^>) , 

§0. 5mM dNTPg^S, Wfh5 0 0 pmo 
lO^-Yv— fcf, fttjWciSiLtlOOngCDP 10 
CRWBifc 1 1 OUCDBc aBE ST DNA#'J 
-rf^— t?, 30 0U(Dcl onedRNaseH, JgjS 
$OiHgI^5 0 0 m l o ±ESl6*t«&— «:»^ 
U 5 5 e CT6 0#NHSfil/fcfft. 9 0'Ct2»» 

1. 1t>>OU: ADNA^cU/c, ffi5Ua<DK£>J# 

frtKc cfc £ P C RiVffiSM (300bp)£pUC19 
^#£-&C1f:/^P~~>y^ iB5ll*©iB^J#-^2 5 20 
t 2 6 tCBattCDKW* ^77^v^PC Rifits L 
/c&<2£gSMU:LT, mm<Dmm^3 1 <t3 2$CfS 

S2Si^y^^i/t^ ft*4*^^* y=f* * u 

CD (iftalf ^Xtt«j4 0 0 b p ) . FTSISCDD 

-en2fg, 8<g, i 6f»««o&«>© 
©K8^ -tfflKfcfciT^-c 5 o mM) rW-5«H. 

2. : ±fBlT'^iflU/tDNABfK-^v>f 30 
3>-100 (^S®ttSS) tMlUt5 OmM 
^•^T-tW. 1 2 5 m ff/jLt 1 , 0. 25/ig 
/Ml, 0. 5/ig/Ml, 1. 0//g/wl, 2. 0 
/ig//i 1 ©€W^teWS£Lfct>GX ft5SSL 

3. 1*114:3 > Fn-^ : ADNA^CLfc &&m. 
cDiB?iJ#^ 2 9 i 3 0 tcfBiE<DIB^J*WTS ^-7 -Y 
©JB*-&to1*ecj;SPCR*B«ft (3 0 0 b p) *v 
^P3> - 1 OOtJfflL/tb OmM KiM?7r 
— T?:ft4>0. 125/zg/nzl, 0. 

0. 5/ig//il, 1. OMg//xl, 2, O^gr/u 40 

4. PIt£p> bP-;U : A DNA*«3Stebfc, IffiW* 
CDIB?iJ#-^ 3 3 £ 3 4 CcSBlS(DlB^J*Wf 

J: 4 P C Rtfi}Ijgf5 ( 1 0 0 0 b p ) * 
v^^an>- 1 0 Or&Lill'T 5 OmM 
r-r^(D0. 125//g/tf 1, 0. 

1. 0. 5Mg/Ml, 1. Oug//zl©SiS®Ci 
KUfcfc©. fft4WK. 

5. m&^> : A DNA**SCCLfc, KWSi 
©EW## 3 3 4 3 5 &CfB$S(DB2?iJ£ #T l)77^V- 50 
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<Dffl*^*>«CCJ:4PCR»BS«J (3 0 0 bp) £p 

s#2 5i2 dicmmoimzmT&y'^A v-t*pc 

RiWBbfcfcOSISffliCLr, EJW©EW»*f 3 1 4 
3 2 ttfB«£<DBB?iJ£^T£ ^ -Y ^-"T?*«W©iWK& 
StCcfcOtfftlL/c^O (i««^^XttJB40 0bp) . 
htiRODNAiSiKi LTfcJ:, KJSi£JIi& K 

mM) T?lt5@ffl 0 

6. Mrtta>Ha-JU:±IB5-C»6tift:DNAWf>t* 

v^P3>-io or^iibr 5 o mM mk^vy 

t-X^X(D0. 125/ig/izl, 0. 25/ig/y 
l s 0. Sus/ul, 1. 0/ig/^ 1, 2. 

[0210] BI»Ufc«DNA*«*DNA*y ^"fpt! 
I^g (Geneti c Microsystems :G 
MStfcS) 4ffllr*t7 5-/liAX7-fF^^ (tfiiS 

/Co X7-f F*0, 2%SDS, 'X^~CMM7kV$t&. 
»irDNATl/-fil/c 0 

[021 i ] &tt s m?m<DffiFm^2 9^30 ksbk 

(Z)gB?'J^rW-r 4 A ^-<om^t>^C i 4 P C Rif 
igjg©3 (3 0 0 bp) ^Label IT C y 5 R L 
abeling Kit (SffliitbS) <fc 0 C y 5 © 
SBL/T^P — :/£ Ltc 0 &*c\ Intel 1 iGene 

> 3 >*«*5 «fc -Y ^ y y -Y ^> 3 
^"C^-Y^U y-Y-tf-f a>*fT^fc. *r±iBDNA 
71/>f^cr 2 B^H^U^ -Y 9 A V-is 3 >M 

^y y^#-^a>Sffi£DNATU>fCCji8TU 

5°Cri 3H#Pb1{S^U/c|^, ^A-^^^^i^t, 6 
5°CT*2 X S SCmm~CSfrffl, ^C65°CTO. 2X 

sscteivo. i %sDs^M^5m mk 

iCfSrO. 2xSSCMt5 7>ia®L, SKL 
/Co Ctl^v^PTH'Xttt- (GMSt) iC*a 

[0212] CCDifgJil, PCRffir*«bfcK>t (±13 
3, 4©»14=i>hP-;V) fei^ 
fJML/cifK- (±IB1, 20tf>^;V) hL/cfi 

fc. Zs#1-)V<D&&\t&Zs'7>\s2 >|®ttP> hP-^4 
>if>^;H >Piffip>hP-;U3r$>o/c 0 —77, Pt 

^o/Cc C<DC #mj}<D-%W;°Vt i gmLtcDNA 
Km*. TfcflWHTfcftSi^ifflS^feDNA^^^* 
fHRfifcftOHSeYbfflDNAK^i Ur» iitcffifflr 
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10 



20 



[0213] mtm 1 2 

( i ) p cRmumftzmmt? &m^<D#mi<Dji& 
ie^tDie^JS^ 36-4i faftgoie^j^r^ 

(i)Rl-Sl 77^fv- : 5 'SS^6 7*gi(DX 
^-^-IBR 1 lUmcDMl 3RVIB^J (^/diRV 
SB^iJ ) M13RV77^^ (^ri^tttSS) 

FEJ»J*^5 ) RCK2 0*aftDA DNAWRWP 
CRffli2>^77>f v-I35« ; 

( i i ) R1-A377-/7-: 5 '*«*>6 7SI© 
***-U--EJ!l. 1 1 3RVffi^J#tf>*2 0±S 

SO A D N AflWPC RfflT > *-te >X V'^y J v-gB 

( i i i ) R2-S 1 77^v- : 5 '»»6 2 5S 
SCDX-<— tf-I^J, 1 7i&S<DMl 3RVI5^JR^2 

ommcDx DNA#MKPCRfflt>^77^-7^e 

(i v) R2-A377^v-: 5 '*ffi^6 2 5 i£K 
CDX^-1f-iB^ 1 7igScDM 1 3 RVgE5URtf 2 0 
M©ADNA^SWPCRfflT>ft>X77'l'7- 

(v) R3 - S 1 : 5 *S^6 5 8 i£S<Z) 

^-<-^-iE?'J, 1 7i&acDMl 3RViB9»JSC/2 Oig 

(v i ) R3-A377^7- : 5 6 5 8iSS 

C0X^-i^-iSR 1 7SSCDM 1 3 R V 835*^^2 0 
liOADNA«aBPCR«7>*-fe>^«-f"7- 

[0214] 4*J V M13RV 20merB, 17g 
»C0M 1 3 RVffiJUKtf 5 'fflCC3iSSCDlf 2 Oil^D 
ffi?rj*WrSo fif^r, M13RV 20mer 

[0215] ±E^>fv-» % R1-S17' 
7>fv-/R 1 -A3^7^-*ffl(,i5i 3 4 8 b p 

CtA DNA<DiB5»J*Stf 0 

[0 2 16]H=BKC, R2-Sl77-f7VR2-A 

— 9*-S|5»t?*S3 8 4b p©»ttlR>i-39S»6n, R 3 
-S177 ~^ R~3~A~3~7* tT4 v^Sfffl t,~£~£~ tf 
ffiKJtOMMSS 8«S#X^-1J*--8I3#-C*£4 5 0 b 

p c RmmKzmm t u r wtow** tr o 50 



30 



40 



[0217] *lliS«»JOC*jl>r«, ffi9J*©KW*#4 
2M4 3fBiS<2IB^WT£Ml 3RV-2N 17 
mer77-f7- M13RV-2N 20mer77 

*s©2Si^';^^utf KK:a#gst>ofcfe©4 

-fv- 2 0mM, »2 0ngO±IBilM0. 0 1 
°/o7 , Dfl/>^75>©g^5 M 1 £9 8°C 2#PiS 
5 3 4mM h V 

S/>^57t-(pH8. 7), lOmM frfb# V 3 
A, 10mMKl7>^^A, 0. 0 1% BSA, 
1% DM SO. 4mM ftS7^^-iJA t 0. 5 m 
M dNTP, lUCDBcaBEST DNA#^7 
-•te\ 1 5U<Z)RNa s eH^JOU, *#^JSJ£?fM% 
2 5 i± ICC Cfc 0 KSJSffitt, 5 5 °Cri B#|ffl^O 
fc„ BO&fcTflL 4*C«C»SJU 0. 5M EDTAg 
ffl?2. 5 u 1 *»JnL/rSJ£€:ffil:ly, i5J£S3 u 1 
£3% 3 : ir#n-x (SSi&ttSf) ^ 

;U««»c«tCttOfc. ^OfeS* M13RV-2N17 
me r*ffll*fc»^«. X^if-E»2 5me r , 
7mer, 58mer, ^-EJUtt L/OJBCC, M 

13RV-2N 20mer Zm^tcm^te. X^-lf 
— 1W2 2me r, 4mer, 55mer, y^—U" 

/c, ±IB ( i ) frh ( v i ) ©77>f7-(DMl 3 R V 
IS?iJ*Ml 3M4SJUCcSMUft:»&"Cfe, X-^-lt- 
^Ji»«B»OW«ttBID«fil*^Ufc. BP*3, PC 
' RitWK^Ocfc^ttiBttDNAKjttWfflir**!^, 

ffll^7'7>f7-^ffV>f^Ci 3W**»!Wl6l± fc 

[0218] ( 2 ) KJ£*K*±tf fc^©^K#l*» 
♦i^Stcoi^r. GC^«©i*i>*|g!©«*I«:oiir* 

f*Lfc 0 Sf, ^->^>^(GenBank)^i#-^ A A 
7 8 9 3 2 8 CDC DC 2-related prote 
in kinase PISSLRE «feT-«W 3 0 
7 b p (GCM : 6 2. 5%) $CO(,>Tffi5U*<E>ie5U 
»^4 4i4 5CCE«©PCRi«*iffl^>fv-* % * 
/c> ? ->^^>^(GenBank)^i#^ AA7 0 6 0 2 2 
(DType II cytoskeltal lker 
a t i nlfiffiW 2 8 4 b p (GC^f : 6 1 . 3 
%) tC^l>rie^M©lB?US-^4 6 <h 4 7 CcfB*g(DP C 

^7-^t, rfrJE<DDNA»rJt ( 'J 

* **tt»> ^»^iUrPCRtfili§L,/c 0 ±IB^^ 

tt. WSCCX^-^-lB^JR^M 1 3 RVSB?'J£WT 

[0219] ^CCC*j|t6WlK:*jCiT«ffl-J"S^-Y^- 
tt, ^J*CDK5»J»#4 2Ktt©IWI*W-r4M 1 3 R 
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v-2N i7mer^7^-i Mzmmm&m 

■^4 38BI8©IB5(l*WrSMl 3RV-2N 20me 

ry'^j^-zmwc. ss^-yv-b, u-rn 
fe3 '^fficD2^a^y^^^b^^ F ofc 

lOOpmoK 2 0 n gO^mMR&O . 
0 1 %7'nb , l/>^r 5>CWB^«1 0 u 1 £9 8°C 
2£fi8^14f&. 5 5°C$fcB* 6 0°CS-C^*PL/c o 
<£>f£. 34mMF'J^^7-(pH8. 7), 1 
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*1% B S A, 1% DMSO, 4mM SK7Wi/ 
^A, 0. 5mM d NTP, 1 1 U©Bc aBEST 
DNAsPyy^— tf, 3 0 UCDR N a s e H £?&;&[] 

•cayt«6 o-c^iB#ra«f*o/co kjs»7«, 4 d ck: 

[0 2 2 0 ] 
[*1 3 



OmM KC1 



1 OmM 



iSTV^-^A, 0. 0*10 













CDG2-related 


TVpe II cytoskeltal 




M13RV-2N 17mer 


+ + 


+ + 




M1SRV-2N 20mer 


4- + 




60°C 


M13KV-2N 17mer 


+ 


+ 




M13RV-2N 20mer 


+ + + H- 


+ + + + 



-+ + + +: *B«ffiwS««r4«:WT?^ B 



[0221] s i teTnufcAscc, sj£aa**<rs 

(5 5°»66 0°C) v 3 6tC6 0°C-CJSlS*rSti 

[0222] ( 3 ) &mm.mm^m&<Dmmmti<Dm 

fc. if, lambda D N A (^fflJgf±S8) CD 8 0 30 

0 b p«««itti||r»SS9Qft<DBra»#4 9 

*ffl^t k ADNA*^£LTPCR*fTl>*BK/i 
£f#/c 0 $ 6&C S HJ6^J5 ( 1 ) &Cffii£<Dp UC 1 9 - 
9 1 177X5 F*«FS& U E9U»©EW»# 1 6 ~ 

1 7IBKc7>ie?iJ^WT^MF2 (2 4) 

MR 1 (2 4) ^-ffll^rtfipIU/ci^l . lkb 

pOttBRfriWUfc. ±K^7-Yv-jFt*ffll^SC 40 
itCcfcD, WfeftfcPCRiMIKm*, WSSfc*^—* 
-EWRtfMl 3RV*4l>BM4E5«*WTS. Cti 

[0 2 2 3 ] ycCC^JSWlCCtotirffifflTi^ -Y 
B, E5*JSOE^J#-^4 2mm<DW$\\^?Z>M 1 3 R 
V - 2 N 17mer77^7^ fcttE5«*DE8W# 
■^4 3E*©E5U**TSM1 3RV-2N 20me 



&3 '5ia»<D2tta*syjK5c^u*?- fcck***?-?*: 

fc©S:ffll^o 3 6>fc\ 1 k b p MOT 
B, B»J*©»iJi#5 5EIW)KW*Wt*M 1 3M 
4 - 3 N 20mer77^- £E5U3t©E5U##4 
3fBt80Ml 3RV-3N 20me r^>f7^ffl 
^to#Si>lB^ja<DE^JS^ 5 6-57 BSHOE3W* 
ft^Ml 3M4-3N 24mer •fJJ^-R&M 
13RV-3N 24me r rfv -Y v-CDffi^friTC 

ttK**y doc^u** Ftc«*»*>o/tfe©*ffl^fc. 
Sj£ttKTOJ;5Wfo/c 0 Hit. ffiScD:/^ -Y 
lOOpmoK ft20ng©iiSffO. 0 
tl/>^7 5 1 0 u 1 * 9 8 °C 2 #|ffl^1*fc 

5 5"C*ytB6 0*C*r>&aLfc. 34m 
M h^»A^7 7 -(pH8. 7), lOmM tS 
fl^y^A, lOmM iiTy^OA, 0. 0 1% 

BSA, 1% DMSCX 4mM ft»7^^ 
A, 0. 5mM dNTP, 1 lUOBcaBEST 
DNA^yy7-fe\ 3 0U(DRNaseH4SliaO, 
»»5JCS§a* 5 0/iHa/c o »SJ£iR«r 5 5 °C£ ft: 
B 6 0 °CT 1 Bf Hfi!j$ L/c 0 SJ£«7«, 4 ■CCWftSB 
0, 0. 5M EDTA**5 m l*W«PUrSJS*ff 
±0, KKj£M3 n l%3% *^-:/3 : 1 7#P- 

[0 2 2 4 ] 
C*2] 
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400b p 


800b p 




M13RV-2N 17mer 


+ 4- 


+ + 




M13RV-2N 20mer 


+ + 


+ + 




M1SRV-2N 17mer 


+ 


+ 




M13RV-2N 20mer 


+ + + + 


+ + + + 



[0 2 2 5 ] Wi(cffiffltS^7 *Sa*<fc<»4Ci*tr*3ft. 

A v-(Dfi3* 1 7 m e r*>6 2 0 m e r frCU 2 6tC [0 2 2 6 ] 

sjssa^s 5 B c^6 6o°cw:w<*r^cchtc<fco, 4 tsi3] 

0 0b pM8 00 b p<D#«««fc:fa^T*«Ktf-** 



^3 













1034bp 


55*C 


M1SRV-3N 20mer& M13M4-3N 20mer 






MlSRV-SN 24mer & M13M4-3N 24mer 






M13RV-3N 20mer & M13M4-3N 20mer 


+ 




M13RV-3N 24mer & M13M4-3N 24mer 


+ + + + 



[0 2 2 7 ] $6ic. «3«:^LfcJ:5«:«B(cffiffl"r 
^77-{7>-Og^20me r frh 2 4 m e r CC 0, 
3 6CCSj£«fl[*5 5"C3&>6 6 5°CK:flE< Tactic J: 
0 . filkbp (DWMm^^c^TitMK^^VJ: < 30 

HDNAK^WIlCls^tt, fiffl«^7>fv-4 
fi< SJtWt*±tf*Ci«:j:0±EiBI«©»* 

[0228] mmm 1 3 

( 1 ) ^m(0^mcr)^XB c a BEST DNA* 

TBst DNA^'J^7--fe' (^^-^>^7>K^' 40 

2 SO* 5 3K«©K5USr*-rS5 ' I D^-Tv-Rtf 
3 1 I D^^-Yv-feS^tCiO^RROfc. C(D77-{ 
-?-%i%:m^X s rfr&Ocyc 1 i n AjSfirF-CDD N 

cR*m\ ^3 o o b pcommnzntc 

[0 2 2 9] *«C2W*«*C*Jlir«fli-r*^-/V- 50 



6*. ^J«©K9MHI4 2satt©iB^J*Wr*M 1 3 R 
V-2N 1 7 me r ^-fv-Sffl^fc. Ig:/ 

IP%. fTiE^^^-rv- 2 0uM, ^J2 0n&co±fe 

isso'o. o i%^nti/>^r5>©iMi o m 

1 * 9 8 °C 2 flflB*tt», 5 5 °C* T?fe*P L/c Q 
t&, 3 4mM - (pH8. 7), 1 

OmM ttft*'J»)A, 1 OmM fifcKT ><=e~»5 A, 
0. 01% B S A, 1% DMSO, 4mM 
tf**sV& % 0. 5mM dNTP, 4U, 8U, 12 
URO'16U©Bst DNAjF 1 ;^— fe\ 3OU0 
RN a s e H*WJn L , *<&KjS2g«4 5 0 /* UC 0 
/Co $/c, SMiUt, 1 1 UCDBc aBEST DN 

a * ij ^ 5 - -te^^ffl t £ ^tt±iasiaw»« ± in c 
bozmm u/c 0 ^kj£58«* 5 5 °cr* 1 mmu&L 

fc. Kl£»7«* 4"C{Cft*PU 0. 5M EDTAig 
«5 M 1 *«»IOrSj£«:ff±L, 1&51£«3m 1 £3 

t D N A # »J y ^ - -tf L /cift^r BffJOiiig 

r\ WJ»ttDNA#yy^--fe**^a«cffifflr*€>ci 
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[0 2 3 0 ] (2) **W<D3&ffitCOl^rifflriattDNA 
DNA*'J^7-tfilt5 '—3 'x^ytStt (-) £ 
ffll^iiDNA^ ±13 (1) r8HSl,fc&CD£{£ffi 

[0231] ^ccc^jtwccfec^rffi^ri^-fv- 

B. BW*<MBJWH»5 4K»DE«*#T*M 1 3 R 
V- 2N 1 6 me r 7 7^-»/c 0 &*5, IS?' 

3 '^ffiCD2te*^ , ;#^ ^U** FCCg 10 

IPfe, f?i£<D:/^v- 2 0/iM, &l2 0ngrCD±lB 
g£M&O'0. 0 l%7"Dt'l/>^7 5 >©ilaS 1 0 ju 
1£9 8 D C 2flflD*tt», 4 0 o C£rfc£PLfc o 

3 4mM F'JV>^'77 7 -(pH8. 7), 1 
OmM M^yJA, lOmM SSffiT^^^A, 
0. 0 1% B S A, 1% DMSO, 4mM BBRv 
^i/^A, 0. 5mM dNTP, OU, 2U, 4 
U, 6U&^8UCD^U^^KK", 30U©RNase 

B, 4 0 o CriH#r H 1ffif^L/c o J5J£**7GI* 4°CCC?££P 
0. 5M EDTAM5 m 1 *WflDLrSl£*ff 
±U SE5J£«3 // 1 £3% 3 : 1 7#tf 

(Mfiit«) yjv««iic»cc«Lfc. 

— tfaWfWCCttfflr* & C t *WBOfc. 
[0 2 3 2] 1 4 

^BjOD^ffitcffil^^^^^ y diX9\sic* F7 7 -Y 30 

b. (i) iBigcD^oct^o/co *mmmtc& 

y°U-?-ttl : K^J*©I^J*#2teJ:tf 3CC5*Sft 
£»aiISW**rU ^©^tttf^Tf^+^yiK;** 

7'~> A 2 : IB^J«(D1S*I*# 5 9 te J; 6 0 CC?* 

i^f^'j^^u*?- F#*yjjo* ^ fcc 

■HftSnfc:/^ v-(DttL*^tol*. 40 
v-#t3 : |B5»J*©I2^J##6 1*5^^62^ 

fflaWD^af-^vysF* F#y#* * U*^ FCC 

V'U^-ytiA : E9U«(DiaW*#6 3*5<fctf6 4Cc^ 

zti&m&ffimzmo. ^tve*i©3' aas*>&4, 5 

fflSXO^ + ^ysK^^U*^ IrtfiytfX 2 FCC 
^^v-*t5 : E^J*cr)I2^J#^6 5*5<fctf 6 6 CC^ 

snaffiSffiyu^wu -tn*n©3' 3, 4 50 
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ffl*©^**^ 1 ;*^ ^u^^ F**y * u** fcc 

77^v^6 : Efll*©I^J*# 6 7 <fc O* 6 8 CC^; 

sn£«*e?U£*u ^n^n©3' ^6 2, 3 
ffl*©^*^ 1 ; vis*? Fiwu #2 £ fcc 

-f^jv-ttl : i5?iJ*<DIEl?»J#-^2^J:a f 3(C^$ti 

©7***^1; Fjwysjo^u*?- fccssi 

Jft/c7 7>f7-(Da^M e 

7 7-{v^8 : EM«©E3W##6 7tectl^6 8CC^; 
3ft5*SE£!l*WU ^n-eti<D3' **B*>6 2, 3 

fflfeo^^+^yjK^^u*^ F*sy*^^u** fcc 
cos ' My >g»s^3W*x*p^*x- ns-^ccarais 

[0 2 3 3 ] ifipS^RO^ffi^ffiCCO^TB, SiSSFJ 
1 (2)S»(3) Etto^ftfciwortfote. -eoig 
^^^-»2^8©i*-i*n«:*yt»rfeSW®fi3 

*t2~7$cx>rB* 3'^f^t^y^^i/t 

^FcD»^^r4Cc^or»i|iI^*^<ftr), # 
CC3 '^JfiCC^^VUsP^^U*^ F#ttl>^-f v 

7 ccistr^r *t*»*ie«Mt** < & & C t £«B b 

fci^r^a^ir^tf in Iff Jtrt* WBTC *fcC4*6, ^ 
^ ^ v - ^ cci^ftT ^y^K^^u^^F ^flggp y ^ ^ 

[0 23 4] 

[^0^cD?^] *«18«:J:0, +y^*y=f^^U*^ 
F^^^ v-(0#ffiTCCDNA^J53ESJ£*ff 5Ci*4# 

3&s»«3ti, *«98©*ffit?»6nfcDNA**IWr>T-* 

yT^*-YAt?«urs*ffi3W«ttsti4. $e>cc*^ 

CC j: r> afiST-O^caai^ - ^ x > ^ > if^WiifiW^ § 

[0 2 3 5 ] E?>J»7 y--r+X F 
SEQ ID N0:1: Synthetic DNA corresponding to a port 
ion of human transferrin receptor-encoding sequenc 
e used as a template. 

SEQ ID NO: 2: Designed oligonucleotide primer to am 
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plify a portion of human transferrin receptor-enco 
ding sequence. 

SEQ ID NO: 3: Designed oligonucleotide primer to am 
plify a portion of human transferrin receptor-enco 
ding sequence. 

SEQ ID NO: 4: Designed oligonucleotide used as a pr 
obe for detecting anamplified portion of human tra 
nsferrin receptor-encoding sequence. 
SEQ ID NO: 5: Designed oligonucleotide primer desig 
nated as pUC19 upper(2)NN to amplify a portion of 10 
plasmid pUC19. 

SEQ ID N0:6: Designed oligonucleotide primer desig 
nated as pUC19 lowerNN to amplify a portion of pi a 
smid pUC19. 

SEQ ID N0:7: Designed oligonucleotide primer to am 
plify a portion of plasmid pUC19. 
SEQ ID NO: 8: Designed oligonucleotide primer desig 
nated as pUC19 lower 542 to amplify a portion of pi 
asmid pUC19. 

SEQ ID NO: 9: Designed oligonucleotide primer to am 20 
plify a portion of plasmid pUC19. 
SEQ ID NO: 10: Designed oligonucleotide primer desi 
gnated as pUC19 upper 150 to amplify a portion of 
plasmid pUC19. 

SEQ ID NO Designed oligonucleotide primer desi 
gnated as pUC19 upper 249 to amplify a portion of 
plasmid pUC19. 

SEQ ID NO:12: Designed oligonucleotide primer to a 
mplify a portion of human transferrin receptor-enco 
ding sequence. 30 
SEQ ID NO: 13: Designed oligonucleotide primer to a 
mplify a portion of human transferrin receptor-enco 
ding sequence. 

SEQ ID N0:14: Designed oligonucleotide primer to a 
mplify a portion of human transferrin receptor-enco 
ding sequence. 

SEQ ID NO: 15: Designed oligonucleotide primer to a 
mplify a portion of human transferrin receptor-enco 
ding sequence. 

SEQ ID NO: 16: Designed oligonucleotide primer desi 40 
gnated as MF2N3(24)to amplify a portion of plasmid 

PUC19-249 or plasmid pUC19-911. 
SEQ ID NO: 17: Designed oligonucleotide primer desi 
gnated as lvRlN3(24)to amplify a portion of plasmid 

PUC19-249 or plasmid pUC19-911. 

SEQ ID NO: 18: Designed oligonucleotide primer to a 
mplify a portion of pi asmid pUC19. 
SEQ ID N0:19: Designed oligonucleotide primer desi 
gnated as MUN3 to amplify a portion of plasmid pU 
C19. 50 
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SEQ ID NO: 20: Synthetic RNA used as a probe for de 

tec ting an amplifiedportion of plasmid pUC19. 

SEQ ID NO: 21: Designed oligonucleotide primer to a 

mplify a portion ofvero toxin 1-en coding sequence 

from hemorrhagic Escherichia coli 0-157. 

SEQ ID NO:22: Designed oligonucleotide primer to a 

mplify a portion ofvero toxin 1-encoding seguence 

from hemorrhagic Escherichia coli 0-157. 

SEQ ID NO: 23: Designed oligonucleotide primer to a 

mplify a portion ofvero toxin 2-encoding sequence 

from hemorrhagic Escherichia coli 0-157. 

SEQ ID NO: 24: Designed oligonucleotide primer to a 

mplify a portion ofvero toxin 2-encoding seguence 

from hemorrhagic Escherichia coli 0-157. 

SEQ ID NO: 25: Designed oligonucleotide primer desi 

gnated as MCR-F to amplify a long DNA fragment. 

SEQ ID NO:26: Designed oligonucleotide primer desi 

gnated as MCR-R to amplify a long DNA fragment. 

SEQ ID NO: 27: Designed oligonucleotide primer desi 

gnated as MF2N3(24)to amplify a long DNA fraqment. 

SEQ ID N0:28: Designed oligonucleotide primer desi 

gnated as IVRlN3(24)to amplify a long DNA fragment. 

SEQ ID NO: 29: Designed oligonucleotide primer to a 

mplify a portion ofbacteriophage lambda DNA. 

SEQ ID NO: 30: Designed oligonucleotide primer to a 

mplify a portion ofbacteriophage lambda DNA. 

SEQ ID NO: 31: Designed oligonucleotide primer to a 

mplify a portion ofbacteriophage lambda DNA. 

SEQ ID NO:32: Designed oligonucleotide primer to a 

mplify a portion ofbacteriophage lambda DNA. 

SEQ ID NO: 33: Designed oligonucleotide primer to a 

mplify a portion ofbacteriophage lambda DNA. 

SEQ ID NO: 34: Designed oligonucleotide primer to a 

mplify a portion ofbacteriophage lambda DNA. 

SEQ ID NO: 35: Designed oligonucleotide primer to a 

mplify a portion ofbacteriophage lambda DNA. 

SEQ ID NO: 36: Designed oligonucleotide primer desi 

gnated as Rl-Sl to amplify a portion of bacterioph 

age lambda DNA. 

SEQ ID NO: 37: Designed oligonucleotide primer desi 
gnated as R1-A3 to amplify a portion of bacterioph 
age lambda DNA. 

SEQ ID NO: 38: Designed oligonucleotide primer desi 
gnated as R2-S1 to amplify a portion of bacterioph 
age lambda DNA. 

SEQ ID NO: 39: Designed oligonucleotide primer desi 
gnated as R2-A3 to amplify a portion of bacterioph 
age lambda DNA. 

SEQ ID NO: 40: Designed oligonucleotide primer desi 
gnated as R3-S1 to amplify a portion of bacterioph 
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age lambda DNA. 

SEQ ID NO: 41: Designed oligonucleotide primer desi 
gnated as R3-A3 to amplify a portion of bacterioph 
age lambda DNA. 

SEQ ID NO:42: Designed oligonucleotide primer desi 
gnated as M13RV-2N 17mer. 

SEQ ID NO: 43: Designed oligonucleotide primer desi 
gnated as M13RV-2N 20mer. 

SEQ ID NO: 44: Designed oligonucleotide primer to a 
mplify a portion of CDC2- related protein kinase PIS 10 
SLRE gene. 

SEQ ID NO: 45: Designed oligonucleotide primer to a 
mplify a portion ofCDC2- related protein kinase PIS 
SLRE gene. 

SEQ ID NO: 46: Designed oligonucleotide primer to a 
mplify a portion ofType II cytoskeltal 11 keratin 
gene. 

SEQ ID NO:47: Designed oligonucleotide primer to a 
mplify a portion ofType II cytoskeltal n keratin 
gene. 20 
SEQ ID NO: 48: Designed oligonucleotide primer to a 
mplify a portion ofbacteriophage lambda DNA. 
SEQ ID NO: 49: Designed oligonucleotide primer to a 
mplify a portion ofbacteriophage lambda DNA. 
SEQ ID NO: 50: Designed oligonucleotide primer to a 
mplify a portion ofbacteriophage lambda DNA. 
SEQ ID NO: 51: Designed oligonucleotide primer to a 
mplify a portion ofbacteriophage lambda DNA. 
SEQ ID NO: 52: Designed oligonucleotide primer desi 
gnated as 5 'ID to amplify a portion of cyclin A DN 30 
A. 

SEQ ID NO: 53: Designed oligonucleotide primer desi 
gnated as 3* ID to amplify a portion of cyclin A DN 
A. 

SEQ ID NO: 54: Designed oligonucleotide primer desi 
gnated as M13RV-2N 16mer. 

SEQ ID NO: 55: Designed oligonucleotide primer desi 
gnated as M13M4-3N 16mer. * 

SEQUENCE 
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* SEQ ID NO: 56: Designed oligonucleotide primer desi 
gnated as M13M4-3N 24mer. 

SEQ ID NO:57: Designed oligonucleotide primer desi 
gnated as M13RV-3N 24mer. 

SEQ ID NO: 58: Designed oligonucleotide primer desi 
gnated as M13M4 17mer. 

SEQ ID NO: 59: Designed oligonucleotide primer to a 
mplify a portion of human transferrin receptor-enco 
ding seguence. 

SEQ ID N0:60: Designed oligonucleotide primer to a 
mplify a portion of human transferrin receptor-enco 
ding seguence. 

SEQ ID NO: 61: Designed oligonucleotide primer to a 
mplify a portion of human transferrin receptor-enco 
ding seguence. 

SEQ ID NO: 62: Designed oligonucleotide primer to a 
mplify a portion of human transferrin receptor-enco 
ding seguence. 

SEQ ID NO:63: Designed oligonucleotide primer to a 
mplify a portion of human transferrin receptor-enco 
ding seguence. 

SEQ ID NO:64: Designed oligonucleotide primer to a 
mplify a portion of human transferrin receptor-enco 
ding seguence. 

SEQ ID NO:65: Designed oligonucleotide primer to a 
mplify a portion of human transferrin receptor-enco 
ding seguence. 

SEQ ID NO:66: Designed oligonucleotide primer to a 
mplify a portion of human transferrin receptor-enco 
ding seguence. 

SEQ ID NO: 67: Designed oligonucleotide primer to a 
mplify a portion ofhuman transferrin receptor-enco 
ding seguence. 

SEQ ID NO:68: Designed oligonucleotide primer to a 
mplify a portion ofhuman transferrin receptor-enco 
ding seguence. 
[0 2 3 6 ] 
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<210> 1 
<211> 99 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA corresponding to a portion of human transferrin rece 
ptor-en coding sequence used as a template 
<400> 1 

gqacaqcaac tgqqccaqca aagttqaqaa actcacttta qaqaattctq ctttcccttt 60 
ccttqcatat tctqaqcaqt ttctttctqt ttttgcqaq 99 
<210> 2 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oligonucleotide primer to amplify a portion of human tran 
sferrin receptor-encodinq sequence 
<400> 2 

caqcaactqq qccaqcaaaq tt 22 
<210> 3 
<2U> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oligonucleotide primer to amplify a portion of human tran 
sferrin receptor-encodinq sequence 
<400> 3 

qcaaaaacaq aaaqaaactq ct 22 
<210> 4 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oligonucleotide used as a probe for detecting an amp! i fie 
d portion of human transferrin receptor-encodinq sequence 
<400> 4 

tqctttccct ttccttqcat attctq 26 
<210> 5 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oligonucleotide primer desiqnated as pUC19 upper(2)NN to 
amplify a portion of plasmid pUC19 



<210> 6 
<2UL> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 



<400> 5 



attqcttaat caqtqaqgca cctat 



25 



(42) 



#13 2 0 03-70490 



81 



82 



<223> Desiqned oligonucleotide primer desiqnated as pUC19 lower NN to am 
plify a portion of plasmid pUC19 
<400> 6 



<210> 7 
<213> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oligonucleotide primer to amplify a portion of plasmid pU 
C19 

<400> 7 

actqgcqaac tacttactct aqctt 25 
<210> 8 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oligonucleotide primer desiqnated as pUC19 lower 542 to a 
mplify a portion of plasmid pUC19 
<400> 8 

aqtcaccaqaa aagcatctta cqqat 25 
<210> 9 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oliqonucleotide primer to amplify a portion of plasmid pU 
C19 

<400> 9 

qctcatqaqa caataaccct qataa 25 
<210> 10 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oligonucleotide primer desiqnated as pUC19 upper 150 to a 
mplify a portion of plasmid pUC19 
<400> 10 

qqtqtcacqc tcqtcqtttq qtatq 25 
<210> 11 
<211> 2 5 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oligonucleotide primer desiqnated as pUC19 upper 249 to a 
mplify a portion of plasmid pl)C19 
<400> 11 

cqcctccatc caqtctatta attqt 25 



qataacactg cqqccaactt acttc 



25 
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<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oligonucleotide primer to amplify a portion of human tran 
sferrin receptor-encoding sequence 
<400> 12 

ctqattqaga qqattcctqa qt 22 

<210> 13 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oliqonucleotide primer to amplify a portion of human tran 
sferrin receptor-encoding sequence 
<400> 13 

taqqqaqaqa ggaagtgata ct 22 
<210> 14 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oliqonucleotide primer to amplify a portion of human tran 
sferrin receptor-encodinq sequence 
<400> 14 

caacttcaaq qtttctgcca qc 22 
<210> 15 
<211> 21 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Desiqned oliqonucleotide primer to amplify a portion of human tran 
sferrin receptor-encodinq sequence 
<400> 15 

aataqtccaa qtaqctaqaq c 21 
<210> 16 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oliqonucleotide primer desiqnated as MF2N3(24) to amplify 
a portion of plasmid pUC19-249 or plasmid pUCL9-911 
<400> 16 

qctqcaaqqc qattaaqttg qqta 24 
<210> 17 
<211> 24 
<212> DNA 

<213> Artificial Sequence 



85 
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<220> 

<223> Designed oligonucleotide primer designated as MR1N3(24) to amplify 
a portion of plasmid pl)C19-249 or plasmid pUd9-9H 



<210> 18 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of plasmid pU 
C19 

<400> 18 

ggatqtqctg caaqqcqatt aaqttgggta 30 
<210> 19 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oligonucleotide primer designated as MR1N3 to amplify a p 
ortion of plasmid pUC19 
<400> 19 

tttacacttt atgcttccgq ctcgtatgtt 30 
<210> 20 
<211> 30 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic RNA used as a probe for detecting an amplified portion o 
f plasmid pUC19 
<400> 20 

ugauccccca uguugugcaa aaaagcgguu 30 
<210> 21 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oli qonucleotide primer to amplify a portion of vero toxin 
1-encodinq sequence from hemorrhaqic Escherichia coli 0-157 
<400> 21 

aqttaatqtg qtqqcgaa 18 
<210> 22 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oli qonucleotide primer to amplify a portion of vero toxin 
1-encodinq sequence from hemorrhaqic Escherichia coli 0-157 
<400> 22 



<400> 17 



ctttatgctt ccggctcgta tgtt 



24 
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gactcttcca tctqcca 
<210> 23 



17 



<211> 18 



<212> DNA 



<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of vero toxin 
2-encoding sequence from hemorrhagic Escherichia coli 0-157 
<400> 23 

ttcqqtatcc tattcccq 18 



<213> Artificial Sequence 
<220> 

<223> Designed oliqonucleotide primer to amplify a portion of vero toxin 
2-encoding sequence from hemorrhaqic Escherichia coli 0-157 
<400> 24 

tctctqqtca ttqtatta 18 

<210> 25 
<2U> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oliqonucleotide primer designated as MCR-F to amplify a 1 
ong DNA fragment 
<400> 2 5 

ccattcaggc tgcgcaactg tt 22 
<210> 26 
<211> 22 
<212> DNA 

<213> Artificial Seguence 
<220> 

<223> Desiqned oligonucleotide primer designated as MCR-R to amplify a 1 
ong DNA fragment 
<400> 26 

tggcacqaca qqtttcccga ct 22 
<210> 27 
<213> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oliqonucleotide primer desiqnated as MF2N3(24) to amplify 
a long DNA fragnent 
<400> 27 

gctgcaaggc gattaaqttg ggta 24 



<210> 24 



<2H> 18 



<212> DNA 



<210> 28 



<2U> 24 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oligonucleotide primer designated as MR1N3(24) to amplify 
a long DNA fragnent 
<400> 28 

ctttatgctt ccggctcgta tqtt 24 
<210> 29 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oligonucleotide primer to amplify a portion of bacterioph 
age lambda DNA 
<400> 29 

aacaacaaga aactgqtttc 20 
<210> 30 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oligonucleotide primer to amplify a portion of bacterioph 
age lambda DNA 
<400> 30 

gcaatgcatq acqactqgqq 20 
<210> 31 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of bacterioph 
age lambda DNA 
<400> 31 

gttttcccag tcacqac 17 
<210> 32 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oligonucleotide primer to amplify a portion of bacterioph 
age lambda DNA 
<400> 32 

caggaaacag ctatgac 17 
<210> 33 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oliqonucleotide primer to amplify a portion of bacterioph 
aqe lambda DNA 
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<400> 33 

qtacqqtcat catctqacac 20 
<210> 34 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oligonucleotide primer to amplify a portion of bacterioph 
aqe lambda DNA 

<400> 34 

gcaatcqqca tqttaaacqc 20 
<210> 35 
<2H> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oligonucleotide primer to amplify a portion of bacterioph 
aqe lambda DNA 
<400> 35 

cqccatcctq qqaaqactcc 20 
<210> 36 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oligonucleotide primer desiqnated as Rl-Sl to amplify a p 
ortion of bacteriophaqe lambda DNA 
<400> 36 

tttcacacaq qaaacaqcta tqacaacaac aaqaaactqq tttc 44 
<210> 37 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oligonucleotide primer desiqnated as R1-A3 to amplify a p 
ortion of bacteriophage lambda DNA 
<400> 37 

tttcacacag gaaacagcta tgacgcaatg catqacqact qqqq 44 
<210> 38 
<2in> 62 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oligonucleotide primer desiqnated as R2-S1 to amplify a p 
ortion of bacteriophaqe lambda DNA 
<400> 38 

attqtqaqcg gataacaatt tcacacagga aacaqctatq acaacaacaa qaaactqqtt 60 
tc 62 
<210> 39 
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93 94 
<211> 62 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Designed oligonucleotide primer designated as R2-A3 to amplify a p 
ortion of bacteriophage lambda DNA 
<400> 39 

attgtgagcg gataacaatt tcacacagga aacagctatg acgcaatgca tgacgactgg 60 
gg 62 
<210> 40 
<2U> 95 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as R3-S1 to amplify a p 
ortion of bacteriophage lambda DNA 
<400> 40 

cactttatgc ttccggctcg tatgttgtgt gqaattgtga gcggataaca atttcacaca 60 
ggaaacaqct atgacaacaa caagaaactg gtttc 95 
<210> 41 
<2U> 95 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as R3-A3 to amplify a p 
ortion of bacteriophage lambda DNA 



<400> 41 

cactttatgc ttccqgctcg tatgttgtgt gqaattgtga gcggataaca atttcacaca 60 
ggaaacaqct atgacgcaat gcatgacgac tgqgq 95 
<210> 42 
<2U> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oligonucleotide primer designated as M13RV-2N 17mer 
<400> 42 

caggaaacag ctatgac 17 
<210> 43 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned ol i qonucl eoti de primer designated as M13RV-2N 20mer 
<400> 43 

acacaggaaa caqctatgac 20 
<210> 44 
<211> 70 
<212> DNA 
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95 96 
<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of CDC2-relat 
ed protein kinase PIS5LRE gene 
<400> 44 

gagttcgtgt ccgtacaact atttcacaca ggaaacagct atgacccaac aagagcctat 60 
agcttcgctc 70 
<210> 45 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of CDC2-relat 
ed protein kinase PISSLRE gene 
<400> 45 

tcgaaatcag ccacagcgcc atttcacaca ggaaacagct atgacccqct gtctttgagt 60 
tgtgqtg 67 
<210> 46 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of Type II cy 
toskeltal H keratin gene 
<400> 46 

gagttcgtgt ccgtacaact atttcacaca ggaaacagct atgacgctat tctgacatca 60 
ctttccaqac 70 
<210> 47 
<2U> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of Type II cy 
toskeltal H keratin gene 
<400> 47 

tcgaaatcag ccacagcgcc atttcacaca ggaaacagct atgacgaatt ccactggtgg 60 
cagtag 66 
<210> 48 
<211> 62 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of bacterioph 
age lambda DNA 

<400> 48 

attgtgagcg gataacaatt tcacacagga aacagctatg acgtacggtc atcatctgac 60 
ac 62 
<210> 49 
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97 98 
<211> 62 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oligonucleotide primer to amplify a portion of bacterioph 
aqe lambda DNA 
<400> 49 

attqtqaqcq qataacaatt tcacacaqqa aacaqctatq acatqcqccq cctqaaccac 60 
ca 62 
<210> 50 
<2U> 62 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oliqonucleotide primer to amplify a portion of bacterioph 
aqe lambda DNA 
<400> 50 

attqtqaqcq qataacaatt tcacacaqqa aacaqctatq acctqctctq ccqcttcacq 60 
ca 62 
<210> 51 
<2U> 62 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oliqonucleotide primer to amplify a portion of bacterioph 
aqe lambda DNA 
<400> 51 

attqtqaqcq qataacaatt tcacacaqqa aacaqctatq acqcaatcqg catqttaaac 60 
qq 62 
<210> 52 
<211> 70 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oliqonucleotide primer desiqnated as 5' ID to amplify a po 
rtion of cyclin A DNA 
<400> 52 

tcqaaatcaq ccacaqcqcc atttcacaca qqaaacaqct atqacatqtt ttqqqaqaa 60 
ttaaqtctga 70 
<210> 53 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oliqonucleotide primer desiqnated as 3' ID to amplify a po 
rtion of cyclin A DNA 
<400> 53 

qaqttcqtqc cqtacaacta tttcacacaq qaaacaqcta tqacttacaq atttaqtqtc 60 
tctqqtqqq 69 
<210> 54 
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99 100 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oligonucleotide primer designated as M13RV-2N 16mer 
<400> 54 

agqaaacagc tatgac 16 
<210> 55 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as M13M4-3N 16mer 
<400> 55 

agggttttcc cagtcacgac 20 
<210> 56 
<211> 24 
<212> DNA 

<213> Artificial Seguence 
<220> 

<223> Designed oligonucleotide primer designated as M13M4-3N 24mer 
<400> 56 

cgccagggtt ttcccagtca cgac 24 
<210> 57 
<2U> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as M13RV-3N 24mer 
<400> 57 

tttcacacag gaaacagcta tgac 24 
<210> 58 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer designated as M13M4 
<400> 58 

gttttcccag tcacgac 17 
<210> 59 
<2U> 27 
<212> DNA 

<213> Artificial Seguence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human tran 
sferrin receptor-encoding seguence 
<400> 59 

cagcaactgg gccagcaaag ttgagaa 27 
<210> 60 
<211> 27 
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101 102 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human tran 
sferrin receptor-encoding sequence 



<400> 60 

gcaaaaacaq aaagaaactg ctcaqaa 
<210> 61 
<2U> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oligonucleotide primer 
sferrin receptor-encoding sequence 
<400> 61 

caqcaactqq qccaqcaaag ttgaga 
<210> 62 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oligonucleotide primer 
sferrin receptor-encoding sequence 
<400> 62 

gcaaaaacaq aaaqaaactq ctcaqa 
<210> 63 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oliqonucleotide primer 
sferrin receptor-encoding sequence 
<400> 63 

caqcaactqq qccaqcaaag ttqaq 
<210> 64 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oligonucleotide primer 
sferrin receptor-encoding sequence 
<400> 64 

qcaaaaacaq aaaqaaactq ctcag 
<210> 65 
<2H> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqned oliqonucleotide primer 



27 



to amplify a portion of human tran 



26 



to amplify a portion of human tran 



26 



to amplify a portion of human tran 



25 



to amplify a portion of human tran 



25 
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sferrin receptor-encoding sequence 
<400> 65 



caqcaactqg gccagcaaag ttqa 



24 



<210> 66 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human tran 
sferrin receptor-encoding sequence 
<400> 66 

qcaaaaacag aaagaaactg etc a 24 * 

<210> 67 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human tran 
sferrin receptor-encoding sequence 
<400> 67 

cagcaactgg gccagcaaag ttg 23 

<210> 68 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify a portion of human tran 
sferrin receptor-encoding sequence 
<400> 68 

qcaaaaacag aaagaaactg etc 23 
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